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NOTES AND COMMENTS. 


Co-Operation Between Laboratory and Foundry. 


On every hand one hears of the assistance which 
the scientific man renders to the foundryman, and 
the great advances in metallurgy accomplished 
through scientific research; and it must be admitted 
that the position of metallurgy to-day is a standing 
tribute to the energies of the scientist. But little 
is said about the actual relationships existing between 
laboratory and, say, the foundry, so far as co-opera- 
tion and mutual aid in practical working i is concerned. 
Unfortunately, in many establishments where a 
laboratory forms part of the equipment, the desirable 
good-fellowship between the chemist and the foundry 
foreman is not in evidence; but rather a sense of 
mutual estrangement exists. Why this should be it 
is difficult to say; but the fact remains that often 
the chemist regards the foundryman as a somewhat 
uncertain quantity that has to be circumvented at 
all times, while the foundryman looks upon the 
chemist as an outsider who does not understand the 
conditions of foundry work but who is out to trip 
up the foundryman where possible. It is a great pity 
that the functions of the chemist, so far as the 
foundry is concerned, are not better appreciated. 
To act as a check on irregularities is certainly an 
important one of these functions, but by no means 
the most important. The analysis and Pe of the 
raw materials; the testing and analysis of products 
from the foundry; the tabulating of results in a 
readily-accessible ‘form, and the reporting not only 
to the management but also to the foundry—these 
and similar duties fall to the lot of the chemist, and 
if carried out in a right spirit are a great help to 
efficient working. But if the analysis and testing of 
the foundry’s output is simply carried out as a basis 
for criticism, little good can ultimately result. Take 
for example what might be given as a fairly typical 
case, particularly in non-ferrous working. The 
foundry turns out a product to specification, and 
over a long period keeps well above the requirements ; 
but at one period (perhaps through somewhat poorer 
raw materials or some trifling change in practice) 
falls below the average, though not necessarily below 
specification. The chemist, noticing the lower results 
in the testing room, reports unfavourably on the 
foundry’s practice, and the complaint is carried to the 
foreman. The latter, knowing something of the effect 
of position, rate of ‘cooling, etc., on the test bars, 
lays himself out to give to the laboratory test-pieces 
that come well above the previous average, and this 
without altering one jot the practice as regards the 
castings proper. The chemist, then, seeing a sudden 
jump in the test results, suspects he is being 
‘* fooled,’ and pointedly suggests the same to the 
foundry ; and after considerable friction the test 
pieces are brought back again to the old normal 
point, still without affecting the procedure as regards 
the castings which the test pieces are supposed to 
represent. It may be taken as a fact that the ayer- 
age works* chemist can be ‘“‘fooled’’ more than a 
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little by a foundry foreman who knows his work; 
simply because the chemist is not in touch with the 
conditions and factors affecting the results obtained 
from the test pieces. Composition is only half the 
story, but he sometimes does not realise it. If. 
however, he would let the foundryman understand 
that while he might have to check results and report 
unfavourably at times, he was there to co-operate 
in the production of good castings, the foundryman 
would be more likely to impart information and 
make real use of the chemist’s services. In very 
many cases the foundryman works absolutely in the 
dark as to the results his materials are giving. The 
tests are duly made, and elaborate records kept—by 
the party who least understands what they really 
represent; and until there is trouble to face, the 
foundryman knows nothing about the test results 
except that they are up to specification. 

There are, of course, some concerns where the fore- 
going conditions do not obtain—where the foundrv 
and laboratory work in intimate touch with each 
other. In such cases, great mutual benefit is de- 
rived, and excellent results are obtained with 
economy in materials and labour. The friction 
caused by lack of co-operation is not by any means 
conducive to successful working, and the main benefit 
to be derived from the laboratory is _ lost. Un- 
doubtedly much of the trouble arises from the fact 
that the practical treatment of metals forms a com- 
paratively small part of the chemist’s training, and 
he does not properly realise what a number of factors, 
apart from composition, require to be considered. 
The foundry chemist should be tmiore than an analyst 

he should be a metallurgical expert as well; and 
this is beginning to be realised by works’ managers. 


Chilling Cast Iron. 


In the Paper which we publish on page 412, on 
“Chilling and Hardening Cast Iron,’”’ by Mr. Thos. 
D. West (one of America’s most energetic foundry- 
men), while much contained is already. well-known, 
several points of interest and importance are brought 
out. We think that the explanation given of 
‘inside chill” created mechanically, viz,, that ‘‘ the 
outside body of the casting cools slowly enough to 
allow graphite to form, while the inner body, which 
is not wholly solidified, is then cooled so rapidly 
that the carbon is held in the combined form,”’ wll 
be accepted as fairly obvious; though we do not 
recollect having seen the phenomenon previously 
explained on these lines. The results of some of 
the other experiments merely confirm the generally 
accepted view that the rapid conduction of heat 
from the cooling metal is the essential feature in 
producing a satisfactory chill. The experiments a3 
to hardening by impinging air against the face of 
a chilled bar are interesting, as indicating that a 
certain ‘‘ softening back’’ by reason of the internal 
heat may take place after the surface is chilled and 
set, and this without changing the condition of the 
carbon, which is, of course, in the combined form 
in the chilled metal. The fallacy that warm chillers 
are more effective than cold ones is effectively ex- 
posed, but further than that, the experiments with 
varying thicknesses of chillers demonstrate that the 
efficiency of chillers in general use is far from being 
in accord with their thickness. The 3-in. chiller, 
for example, produced but 3-16 in. more depth cf 
chill than the l-in. chiller. In view of the trouble 
which is experienced in some work through the 
growth of chillers after being used a few times, the 
suggestion regarding the use of steel for the purpose 
is worth some attention. The author suggests the 
advisability of makers of chilled rolls, car wheels, 
ete., trying steel chillers in place of the much 
heavier cast-iron ones. Steel chillers need. be made 


only of the thickness required for efficiency in cool- 
ing and would still be strong enough to resist the 
contraction and expansion strains to which chillers 
are subjected. The liability of difficulty being 
encountered in using steel chillers on account of the 
steel warping much more than cast-iron, is certainly 
an objection, but prabably not an insurmountable 
one. 

The experiments to test whether, when a casting 
contracts away from a chiller, the depth of chill is 
increased by cooling the chiller, do not appeal to 
us as being very useful; and it is not surprising 
that ‘‘ half a dozen tests were made without finding 
any practical difference in the depth or character 
of the chill.’’ It should be fairly well-known that 
the stationary air in the gap between chiller and 
metal forms a heat insulation, and prevents to a 
great extent the egress of further heat. As regards 
the tests to ascertain whether a chill could be 
created by air under pressure when prevented br a 
sand coating from getting directly at the hot sur 
face of a casting, the quest at once suggests itse!f 
as being useless. To interpose between the medium 
for conducting off the heat and the metal, what is 
known to be the most refractory material and the 
worst heat conductor in the foundry (the sand of the 
core mentioned), is obviously to prevent the air 
having any chilling effect worth mentioning. With 
the alternative, in the event of the air penetrating 
the sand interposed, of blowing air into molten metal, 
the idea will probably not be considered seriously by 
many foundrymen. Some slight effect in the direc- 
tion of chilling was shown by conducting the air 
through holes close to the face of the mould, but not 
sufficient to suggest any practicable application of 
the method. The metal chiller in the form of a pipe 
thinly coated with sand, naturally produced a better 
effect, and since it remained practically in contact 
with the solidifying metal, air-cooling of the chiller 
increased that effect. 


Relative Values of Air and Metal as Chillers. 


A very interesting feature of the research was 
the ascertainment of the relative heat conductivity 
of moulds composed _respectively of a sand body and 
of iron as chillers, instead of having a heat-absorb- 
ing medium impinge directly against the hot surface 
of the casting with exits for the rapid escape of the 
medium to the atmosphere. The sand was, naturally. 
shown to be the least effective as a conductor of 
heat, while the iron was not very much better when 
compared to the conductive power of air applied 
directly to the surface of the hot bar. It is not 
strange that a current of air absorbing the heat of 
the metal and passing away freely should prove more 
effective than a metal chiller confined in a non-con- 
ductor like sand; but at the same time the experi- 
ment indicates clearly that there is a _ wide field 
open to the use of air as a chiller. The experiments 
to determine the effect of chilling after the metal 
has solidified, too, are very interesting, inYicating 
as they do that cooling or chilling is effect've in 
creating or continuing a chill in a casting for a 
period of 20 to 30 seconds after its molten metal hos 
solidified, and also that the formation of graph'te 
having once taken place in the crust or body of a 
hot casting, no sudden cooling can restore the car- 
bon to its original combined form. These facts are 
guite in keeping with the phenomena witnessed in 
the annealing of malleable cast iron, viz., that the 
separation of graphite takes place at below solidi- 
fication temperature. Tests made by Mr. West 
further to those recorded in the abstract we pub- 
lish, showed that high silicon in light-work mixtures 
causes the formation of graphite to take place 
almost immediately on solidification. Other tests 











upon supposed non-chilling mixtures with silicon 
around 2.0 and sulphur under 0.08 showed that these 
percentages of silicon and sulphur marked the 
division between chilling and non-chilling irons of 
the usual good working grade of foundry mixtures. 

Finally, it is suggested by Mr. West that 
founders and engineers interested in castings for 
machining, ete., might often well utilise internal 
chilling tests as a means of determining whether 
there is anything in the chemical or physical pro- 
perties of mixtures likely to cause chilled edges, 
hard spots, etc., instead of waiting for this to be 
found out in the machine shop. As a standard for 
such tests are suggested bars 14 in. in diameter and 
6 to 8 in. long for mixtures ranging from 1.25 to 
3.5 per cent. silicon and bars 2.4 in. in diameter 
of similar length for mixtures having from 0.5 to 
1.25 per cent. silicon. 


The Exhibition of Non-ferrous Metals. 

On another page we give an account of the Non- 
ferrous Metals Exhibition which was held last month 
at the Royal Agricultural Hall, Islington, N., and at 
which some very interesting displays were made. In 
view of the extent to which the non-ferrous metals 
enter into our numerous industries, the number of 
firms exhibiting was somewhat disappointing. There 
were, however, some really excellent displays by many 
of the exhibitors, and a visit was not a waste of time 
to the technical man. Such exhibitions, naturally, 
suffer under the inconvenience of being displays with 
a purely business object, and exhibitors enter with 
a view to enlarging their business circle. Accord- 
ingly, many items which might figure in an educa- 
tional exhibition do not appear in what is admittedly 
a business enterprise. The disturbed condition of 
the industrial world, also, probably acted as a de- 
terrent influence in many cases. In the circum- 
stances, then, we may accept the collection of ex- 
hibits (representing over sixty firms) as being re- 
presentative of most of the important branches of 
the non-ferrous metals industry so far as supplies 
of materials go; though there was strikingly little 
to he seen of finished productions, either in engineer- 
ing work or otherwise. We think it probable that 
the greater disappointment was felt by the exhibi- 
tors themselves, on account of the poor attendance of 
visitors, either possible customers or the general 
public. Either there is a striking indifference to 
such exhibitions, or this one was badly advertised. 
In the first place, the selection of London as the 
situation for a display of non-ferrous metals is open 
to criticism, for London is certainly not the centre 
of such industries as employ those metals. There 
are, of course, a number of interested firms in the 
London area, but only few by comparison with Bir- 
mingham and other centres; and no amount of “ dis- 
tinguished patronage’ nowadays will induce manu- 
facturers to travel long distances to inspect a general 
collection of products which may contain nothing 
new to them, and which, further, they may expect 
to have described fairly fully in the trade and 
technica] ‘‘ Press.’’ 

So far as the advertising of the Exhibition is con- 
cerned, there appears to have been room for improve- 
ment. We believe that a large number of circular 
letters and invitations were sent to both British and 
foreign manufacturers, though with somewhat poor 
results. So far, this class of advertising is good, but 
it is also necessary to place before the notice of the 
industrial world generally, and for some time prior 
to the Exhibition, announcements of the affair and 
its objects. The customer must be familiarised with 


the fact of the forthcoming event, and must be con- 
tinually reminded of it and made to look forward 
to it. 


This much we think is due to the exhibitors 
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themselves, quite apart from any other question con- 
cerned. But few people seem to have had any clear 
idea of the nature of the Exhibition, the date of 
opening or its duration. Unless the public and 
exhibitors alike are somewhat differently treated in 
future it will be hard to convince either of them 
that there is much to be gained by industrial exhibi- 
tions of this class. To create this impression would 
be a great pity, for they are without question a 
decided educational force and, what is more highly 
regarded by the manufacturer, a valuable means of 
getting into touch with contemporary workers and 
possible customers who would be difficult to approach 
otherwise. So far as the non-ferrous metal industry 
is concerned, this Exhibition should not be the last, 
as there is a great field to he developed in the use 
of many alloys which are now often regarded as 
curiosities. The display at Agricultural Hall last 
month has done something to broaden the general 
conception of what is being, and can be, done in 
non-ferrous metallurgy, but the bulk of metal users 
are stil] untouched by the appeal. 





A Coke Question. 

It will, perhaps, be considered out of place to offer 
criticism of the endeavours of practical foundrymen 
to solve their working problems. But we must say that 
the discussion on the subject of cupola coke which 
took place recently before the Lancashire Branch of 
the British Foundrymen’s Association, and which we 
report briefly on another page, invites it. In the 
first place, the question ‘‘ Which is the better coke to 
use for cupola work—heavy or light? ” is rather un- 
fortunate as a start. Surely the various discussions 
on coke which have been held before other Branches 
of the Association should have made one fact clear, 
viz., that lightness or heaviness alone does not con- 
stitute the requirements of a cupola coke. If it had 
been a question of a light or a heavy coke of a cer- 
tain strength and composition, the case would have 
been different. But it is well known that a light 
coke may be high in carbon and of good strength, 
making it very suitable coke for the cupola, or it 
may be hopelessly weak and high in ash; while the 
same applies to heavy coke as such. As is too often 
the case, the discussion was started with too vague 
an idea in the minds of most of the members as to 
what the respective qualities under consideration 
really meant. No wonder, then, that the discussion 
was profitless. It would be well to start again and 
consider which of two cokes, one heavy and one light, 
and each of sufficient. strength to stand the weight of 
the cupola charge and of approximately the same 
fixed carbon content, would prove the most economi- 
cal and satisfactory in cupola melting. Some satis- 
faction may then be got. 








Clydeside Tube Company, Limited. 

Lord Dewar, officiating on the Bills, in the First 
Division of the Court of Session, at Edinburgh, has 
ordered intimation and advertisement of a petition pre- 
sented by the Clydeside Tube Company, Limited, 41, 
Oswald Street, Glasgow, in which it is sought to obtain 
confirmation of special resoluticns passed and confirmed 
at extraordinary general meetings of the company, by 
which provision is made for the substitution for one 
deleted of a clause to the following effect :—The capital 
is £175,000, divided into 175,000 ordinary shares of 
£1 each (of which shares 25,000 shares shall be shares 
already allotted as cumulative participating preference 
shares, and which will become ordinary shares, and 
50,000 shall be ordinary shares already allotted). His 
Lordship also allowed parties having interest to lodge 
answers within eight days. 
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The Patterns of Gears Derived from the Helix. 





By Joseph Horner. 


(Continued from page 


At the present time the fashion is to bring railing 
accusations against worm gears which are cast from 
patterns. But the cost of hobbed gears is prohibi- 
tive for large sections of manufacture for which, 
moreover, great accuracy is not requisite. Further, 
unless a gear is hobbed correctly it is in no resp 
better than a good cast gear, and it may be worse. 
Again, good cast gears will very soon become worn 
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Fie. 19.—Treretn or WorR™M AND ITS Fie, 
WHEEL. 
to a perfect contact. The great value of hobbing 


lies chiefly in the high-speed worm reduction gears 
that are now so common on electric drives of all 
kinds, often with worms of double, treble, and even 





Fie. 22.—Lines ror Points or Worm 


threads. The multiplication of threads 
pattern cutting, but not 

gears are cut im a properly designed 
in which the rotation of the hob and of the 
means of change-gears. 
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increases the difficulty of 
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machine 
wheel are synchronised by 
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Fie. 24.--Srcttion tTHroven Worm-Grar 


PATTERN. 


Pattern gears are rarely made with multiple threads, 
and single-thread gears can, as stated, be constructed 
with a very close approximation to perfect contact, 
quite sufficiently accurate for that very large class of 


°20.—SEcTION THROUGH 
Worm Gears. 
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manufacture which lies outside the high-speed elec- 
trie drives, and machine-tool and certain other work. 
Many worm gears are moulded by machine from a 
block containing two or three teeth only. These 
cut carefully, using the worm as a 
similarly to pattern wheels, but the work has 
done very well. 

elements of worm gears are shown by Figs. 19 


have to be 
guide 
to be 
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Fic, 21.- 


SecTION THROUGH Wor 
PATTERN. 

and 20. In the first figure the worm teeth are shown 
of rack section, with their faces disposed at right 
angles to the line of pressure a-—a, making a 14}- 











degree angle with the tangent to the gear. The 
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Fic, 23.—Taixes ror Root Grooves or 


Worm THReap. 


tooth shapes of the gear are obtained as stated in 


the previous article.* In the second figure the 
section of the gear is shown with its curves struck 
from the centre of the worm, and the ends of the 


teeth cut off 


radially. 





Fic, 25.—Section tHroven Worm-Grar 


PATTERN. 
In cutting worm gears one must always commence 
with the worm, and it is very desirable to use the 
worm not only as a basis but as an actual guide 


* Foun NDRY ‘TRADE JOURNAL, June, Page 341, 
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to aid in finishing the wheel teeth. The worm may 
be a pattern, a casting, or be machine-cut, the last 
being the best. A description of pattern work would 








not be complete unless alternative methods were 

offered. 

Fic. 26.. TemMpLet Fic. 27.—Tempret 
FOR TURNING FOR TURNING 
Bopy or Gear. Teetu or Gear. 
A wooden worm pattern, when used, is jointed 


along the centre, and dowelled. The thread is cut (a) 
in the solid, with resulting rather short grain. Or 
(b) the pattern body is turned to the diameter of 
the roots of the thread, and spiral grooves are cut, 











Fie. 28. Ric-up 


TEETH, 


SECTION THROUGH 
Worm-GEAR 


FOR 


into which segmental pieces are fitted with the long 
grain running circularly, which pieces are then cut 
t»> form the thread, Fig. 21, the latter method being 
preferable. 

There are two ways of getting the spiral lines for 
the points of the thread and for its roots on the body 
of the pattern. Paper templets may be used, or 
lines of equal division. Either is correct if carefully 
done. When lines are drawn on paper the length 
of the paper equals the circumference of the part 
round which it is wrapped, and its width is the same 
as the length of the worm. The lines are drawn at 
the thread angle, which is that of the point when 
used as a guide for cutting the thread, Fig. 22, that 
of the root if for cutting a spiral groove for the 
thread segments, Fig. 23. The lines are set at a 
distance equal to the pitch apart, and lines paral'e! 
with these give the width of point, or root, as the 
case may be. If lines of intersection are employed, 
the circumference and the pitch are each divided into 
the same number of equal parts, and a line drawn 
through the intersections of these gives a true helix, 
precisely as in marking out other screws. In this 
case paper is not used, but the lines are drawn 
directly on the pattern, the circular divisions being 
marked from the edge of a strip of wood, and the 
horizontal lines round the circle being set out by 
dividers, and drawn parallel from the lathe bed with 
a surface-gauge., 

The sectional shape of the thread during cutting 
is checked by means of a templet seen in dotted 








TESTING 


outline in Fig. 19, and repeated in Fig. 21. This 
work is simplified by the fact that the sides form a 
straight slope. If the pattern is jointed, the sec- 
tional shapes can be marked on one of the joint faces 
first. Though there is only a slight difference 
between the width of space taken parallel with the 
axis, or normally to the curve of the thread, a 
templet made for the first must not be used for the 
second. ‘Two separate templets may be used, or one 
only. If a worm is cut carefully in this way it will 
he very approximately correct. An old chisel or a 
file may be ground to the horizontal section of the 
thread space, and used to take a fine scrape off the 
sides in the lathe after the shape has been obtained 
very nearly by cutting with chisel and templet. 
Such a pattern being moulded sideways, the joint 
in the casting shows, and perhaps some slight over- 
lapping and fin, which are objectionable. 

The best way to make a pattern worm is to have it 
cut in the lathe in iron or in brass. It is then un- 
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Fiv. 29.—Pran or Toor Rest anp ITs 
Metnop or ContTROL, 


jointed. It may be moulded horizontally, but the 
better method is to mould it vertically, and screw it 





30. WHEEL SHOWN 


SECTIONAL 


Worm 


iia. 


IN EXTERNAL AND 
VIEWS. 


out of the mould through a stripping-plate, taking 

the weight of the pattern by a suspended rope pass- 

ing over a pulley, the rig-up being similar to that 
B 
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shown for a‘spiral gear in the previous article, Fig. 
15. If work is not repetitive, the actual worm that 
meshes with a gear may be used by the pattern 
maker in cutting its gear. How it or the pattern 
worm can be rigged up as a templet in cutting the 
wheel will be shown presently. 

A worm-wheel pattern is built up in 
segments on a plated centre if of small diameter, or 


courses of 











Fic. 31.—Curtinc GEAR FoR WoRM-WHEEL 
WapDKIN WoopworkeER. 


arms are let in in most other cases, or a simple ring 
of teeth is made to be cast in gunmetal or in a 
special alloy steel, to be attached to a centre of 
cheaper cast iron in the case of wheels which are 
destined for severe service. The methods of building 
up are clearly shown in the drawings. 

Worm wheels with straight diagonal 
often required of the pattern-maker. 


teeth are 
They are not 














Fic, 32.._-Worm ann Worm-wuee. Cut 
IN 35 MINuTES ON WADKIN WoopworkER. 


bad gears, though contact with the worm does not 
take place away from the middle plane. The teeth 
are prepared as for spur gears, and glued on 
diagonally, corresponding with the angle of the worm 
thread. The patterns deliver from the sand with 
a kind of twist, controlled by the slope of the teeth. 


All complete pattern worm wheels must be jointed 
along the middle plane to permit of drawing them 
out of the mould; and if not necessary it would be 
desirable, in order to obtain the centre face, to 
pitch out and mark the tooth shapes on. It is. 
perhaps, possible, though certainly not practicable, to 
get the shapes on the outer faces by taking sections 
in horizontal planes parallel with the worm sections 
there. Actually what is done is to mark the teeth 
correctly in the joint face, cut a few teeth, using 
the worm as a templet, just as though it were 
generating the wheel teeth in a machine, and then 
having obtained the shapes of, say, half-a-dozen 
teeth, pitch out the rest and find suitable curves, 
and mark them all out on the outside. Then they 
are easily set in and cut with gouge and chisel, and 
the curves of the tooth points from these faces to 
the faces on the central plane are marked approxi- 
mately from the edge of a bit of clock spring. After 
cutting by these guides, a very little correction, using 
the worm as a templet, ensures practically correct 
teeth. Because the teeth become unsymmetrical on 
the outer faces, and the more so the greater the 
angle of the worm thread, the shapes can only be 
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obtained by using the worm in the fashion of a 
generating hob. But the shapes of the teeth in the 
central plane are symmetrical, and differ in no respect 
from those of spur gears of similar dimensions. A 
section through the middle plane, as in Fig. 19, shows 
the relations of the worm and its wheel, the first 
having teeth of rack section, the second involutes. 
All the proportions are those of ordinary involutes. 
But circular pitches are generally used in pattern 
vork in preference to diametral pitches. 

When the rim is built up in halves it is jointed 
either through the central plane, Fig. 24, of the web, 
or the arms, as the case may be, or the plate or arms 
are left undivided, and the upper part of the rim 
only is registered to the lower, Fig. 25. At this stage 
the concavity or throat of the rim which corresponds 
with the roots of the teeth is turned to templet, 
Fig. 26, the latter being set against the joint faces 
of the pattern halves. In this concavity the blocks 
for the teeth are fitted and glued, with sufficient 
allowances for turning off faces and points, Fig. 27, 
and for cutting the flanks. 

In turning these blocks it is not necessary to fit 
and glue filling-in pieces between each block at the 
ends to prevent the end grain from being torn out 
in turning. It is sometimes done, but a sharp gouge 
taking light cuts will not tear out the grain much, 





if the leading side of each block is chamfered off first. 
Sometimes blocks are fitted in widths sufficient to 
take three or four teeth each. But this is tedious, 
and the tooth spaces have to be cut through with 
saw and gouge. 

Accurate contact can only be ensured by rigging 
up a piece of apparatus, Figs. 28 and 29, which will 
resemble that used for hobbing. The worm and 
wheel must be mounted with their axes in their 
proper relations, with provision for an inward recti- 
linear adjustment of the wheel towards the worm. 
Worm and wheel must be free to revolve. The most 
convenient way to rig this up is in a lathe, the worm 
between centres, and the wheel on a pin held in the 
socket of the tee-rest, and the socket being coerced 
with side strips on the lathe bed. 

Fig. 30 gives the appearance of a finished pattern 
in part external and part sectional views. Figs. 31 to 
33 illustrate examples of machine-cut work. Fig. 31 
is a gear being cut in one of the Wadkin machines 
by the aid of a dividing head and change-gears. 
Fig. 32 is the worm and its gear. The two were cut 
in 35 minutes. Fig. 33 is a small group of such gears 
cut by Messrs. David Brown & Sons, Limited, of 
Huddersfield. 








Heat Insulation in Furnaces. 


At the meeting of the American Electro-Chemical 
Society held in Boston, U.S.A., recently, a Paper 
read by Mr. F. A. J. Fitz Gran, of the Fitz Gerald 
and Bennie Laboratories, of Niagara Falls, N.Y., 
gave a preliminary account of an experimental in- 
vestigation of different heat-insulating materials as 
to their relative suitability for furnace insulation. 
Throughout the experiments the insulating material 
used was in the form of bricks, the furnace being 
always built up from the bricks in the same way. The 
furnace was closed and heated electrically from the 
inside by a nichrome resistance wire. By means of a 
rheostat the current through the resistance wire, 
and therefore the temperature, could be regulated. 

Readings were taken when for a given current a 
definite temperature had been reached in the furnace 
and remained perfectly constant. The rate of gener- 
ation of energy in the resister was then determined, 
and this gave the rate at which heat was escaping 
through the surface walls, neglecting what escaped 
by conduction through the leads going to the re- 
sister and through the wires of the pyrometer thermo- 
couple. From the data obtained in this way curves 
were plotted (see annexed diagram) in which the 
abscissee were temperatures and the ordinates watts. 

Curve 2 is a firebrick of moderately good quality, 
and not of any special make. 

Curve 4 is for a silica brick. In spite of its low 
heat conductivity, this particular silica brick is not a 
satisfactory insulator. The maximum temperature 
reached with the silica brick was 670 deg. The heat 
loss here was 36 per cent. greater than with the fire- 
brick. It is not very safe to theorise as to the cause 
of this phenomenon, but it looks as though the radia- 
tion from the surface of the silica brick is very much 
greater than from the ordinary firebrick. 

Curve 6 was obtained from an alundum brick, a 
highly refractory one. The transmission of heat was 
so rapid with this brick that the maximum tempera- 
ture obtained in the furnace was only 570 deg. This 
illustrates well the value of such alundum refrac- 
tories as crucibles, muffles, etc., where it is desirable 
to have as efficient transmission of heat as possible. 

Curve 7 relates to a brick made of silicon carbide. 
The brick is pure silicon carbide, that is, no bond is 
used in making it. The transmission of heat is 
extremely good with this brick, so that the maximum 
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of temperature reached in the furnace was only 
420 deg. . 

Curve 9 is that for an ordinary red building brick 
of the cheapest kind. It is seen to be the best in- 
sulator of any of this lot, the heat lusses being as 
much as 34 per cent. less than those for the firebrick 
(2) at a temperature of 800 deg. 

Curve 10 shows the results obtained with a mag- 
nesia brick. This was of a standard kind made of 
brown magnesia. 
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In another experiment the furnace was built first 
with the ordinary firebrick (No. 2), and afterwards 
the same furnace was entirely covered with a 1 in. 
thickness of a special heat-insulating material. This 
reduced the heat losses by more than 50 per cent. 

A further experiment showed that the use of a 
special insulating brick instead of ordinary firebrick 
reduced the heat losses by 68 per cent. 


THE question of suitable representation of English 
manufacturers on the Canadian markets, in consequence 
of the competition experienced from American and other 
sources, has always been considered a vital one in this 
country. In connection with this matter, Mr. Leonard 
Andrews spent some months in Canada during the 
summer of 1910, and again last year, making investiga- 
tions as to the prospects of securing the greater part of 
the trade of the country on behalf of a number of 
British manufacturers of engineering appliances. Mr. 
Andrews’ conclusions are that, to overcome the 
prevailing difficulties, those interested in the matter, 
both in this country and Canada, should organise 
a corporate body, in connection with which it would be 
possible to utilise the combined advantages of the local 
knowledge and connection of the Canadian agents with 
the technical knowledge of the manufacturers own 
experts. The proposed corporation would not be fin- 
anced by the manufacturers interested, and would, there 
fore, be in a position to act as principals, both with 
regard to the buyers and sellers. There would be a 
London office and engineering staff, through whom all 
negotiations with manufacturers would pass, and a 
head Canadian office, with branch offices in the principal 
cities throughout the Dominion. The Canadian offices 
would be controlled by Canadian business men and 
engineers, supported by a staff of Canadian salesmen 
distributed over the entire country. The latter would 
keep the branch offices, and through them the head 
Canadian office and London office advised of all engineer- 
ing developments, and would carry out a general educa- 
tional campaign in favour of British engineering prac- 
tice. They would endeavour to persuade Canadian 
buyers to pay a visit of inspection to some of the leading 
engineering works in this country. In this con- 
nection it is interesting to learn that Mr. Andrews has 
already received the support of many well-known 
British manufacturers. 
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Die Castings. « 


~~ —-— 


By Amasa Trowbridge. 


The art of die casting, that is, the making of cast- 
ings in steel moulds to finished size and shape, was 
first introduced in connection with the manufacture 
of type. Such machines were attempted early in the 

19th century and by the close of that century the per- 

fected linotype and monotype machines which are 
fine examples of die-casting machines, had _ been 
evolved. Machines for casting individual pieces of 
type are also still in use and the most recent ones 
will cast about 125 to 150 pieces per minute. This 
gives some idea of the speed with which such cast- 
ings can be made 

When the casting type was perfected, it saved so 
much time that its usefulness for making other pieces 
which were wanted in large quantities was at once 
evident. Accordingly many men have made efforts 
to perfect a machine or process by which they could 
turn out finished castings correct as to size and shape. 
So far no material superior to steel, the material 
used for type moulds, has been found for making the 
matrices, or dies, as they are called. Brass can be 
and is used where the casting is very intermittent, as 
in a linotype machine, but for continuous work and 
where accuracy is required, steel is necessary. 
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There are only a few common metals with a melting 
point sufficiently low to be cast in steel dies, because 
these do not have to be brought to their melting 
point to be spoiled. If improperly treated in making, 
the dies are very susceptible to injury in use. Fine 
cracks are sometimes made in hardening the dies, 
causing them to break when subjected to the constant 
change of temperature which occurs in their use. Thin 
places in dies are more apt to get burned than heavy 
parts. For most work hardened dies are superior to 
soft, but their cost is very much greater. 

In general, the method of making a casting is as 
follows: —A suitable die or mould is made in steel. 
This must be so arranged that when opened, the cast 
ing will either drop out or be easily ejected. The 
die should have the fewest possible partings. This is 
important, because it is easier to hold the casting to 
correct size when the die is in a few pieces than when 
it isin many. Also, the fewer the partings, the fewer 
the fins that will be made on the castings. When- 
ever cores are necessary, suitable means must be 


* Abstract of Paper read before the American Society of 
Mechanical Engineers, and printed in the “ Proceedings ” of the 
Society. 


provided for withdrawing these without deforming the 
casting. The die must close properly, that is, in cor- 
rect alignment, and be held firmly because the pres 
sure of the fluid metal has to be overcome. The die 
being held closed in the machine, metal is forced into 
the die, pressure being provided by a pump which 
acts directly on the metal, by air pressure on top of 
the molten metal or by a head of - molten metal. 
The metal is allowed only to set. The mould is then 
opened and the casting removed, the casting being 
left in the mould only as long as is absolutely neces- 
sary. If the die is too hot, it is then cooled and the 
operation repeated. The temperature of the die is 
important, and should be held constant because the 
expansion of the die will change the size of the cast- 
ing. This operation is generally carried on in so-called 
hand-casting machines, that is, machines operated by 
manual labour. 
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ic, 2.--Automatic Moutpinc MACHINE. 

Automatic machines are in use and have 
advantages in producing uniform castings 
the conditions do not vary. The automatic machine 
is run at a constant speed and is not subject to vary 
ing conditions due to the operator becoming tired. 
Hand-casting machines produce quantities of 500 per 
day, more or less, depending on the size and com- 
plexity of the piece. Automatic machines produce the 
castings much more rapidly and save on labour just 
as does any other type of machinery. 

While the writer has been able to find only one 
maker of casting machines who is willing to publish 
description of them, a few illustrations are given to 
indicate the form of machine that is used, and it 
might be well to say that these actually show only 
the principles involved in each machine rather than 
the perfected mechanism. 

Fig. 1 shows a machine in which the metal is 
pumped into the mould by hand. A is the hot molten 
metal; C the charging chute; H a valve to close this ; 
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E the pump cylinder; F the plunger; G the pump 
lever; J the nozzle through which metal is’ forced 
into the mould M; K a valve for emptying the metai 
pot B. The gas for heat ‘s supplied through pipe L. 
and the waste gases escape at T. 

Fig. 2 shows an automatic machine. A is the 
molten metal; B the gas pipe; D the pump plunger ; 
EK the pump cylinder; F a valve to close the passage 
hetween the pump chamber and the metal pot, while 
metal is forced through the nozzle into the die or 
mould G, which is brought up tightly against the 
nozzle while the metal is forced in. The left end of F 
closes the nozzle, while metal is drawn into the 
pump chamber by the raising of the plunger D. 

Fig. 3 shows a hand machine in which air pressure 
is used to force the metal into the mould. Air enters 
at A and is controlled by the valve B. It comes 
down through the vertical pipe C and exerts a pres- 
sure on the loose piston D. This piston is hollow and 
floats on the metal contained in the pump chamber EF. 
Metal is admitted to this chamber E from the main 
metal pot F through the Valve G. The metal is 
forced by the pressure of the piston D out of the 
nozzle H into the mould J. The use of the piston D 
prevents oxidation of the metal from contact with the 
air which is admitted to force the metal into the 
mould. This air pressure is released before the 


valve G is opened, so that metal can flow by gravity 
into the pump chamber. The metal which is forced 
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directly into the mould is taken from helow the top 
surface of the molten metal and this precludes the 
oxidised skin on top of the metal from being forced 
into the dies. Any of this oxidised metal would make 
bad castings, so that this point is important. The 
entire pump chamber in this arrangement is sub- 
merged in molten metal, so that it is kept hot. The 
nozzle is so situated that it is probable extra means 
would have to be used to keep it heated and prevent 
the metal from freezing at this point. Undoubtedly 
in the practical working out of the machine this point 
was cared for. 

The feature about die castings which most appeals 
to the manufacturer is their accuracy. So long as the 
dies are in good condition, the castings should be per 
fectly true, both in size and shape. This does away 
with the necessity of gauging and makes it possible 
to use them without their having to be fitted into 
place by any hand work. A careful inspection is 
necessary, and this should be done as soon as possible 
after the castings are made so as to detect any flaws 
due to a slight failure of the dies. Amy fins or burrs 
formed by the necessary joints in the dies can be re- 
moved at the same time that the castings are in- 
spected. Usually these fins are not thick and can 
be taken off thoroughly and quickly with a light hand 
tool. , 

A difficulty due to shrinkage is sometimes en- 
countered when these castings are to be used in con- 
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nection with parts made by some other process. 
While the shrinkage will be the same in two castings 
made in the same die if the metal is properly handled, 
it does not always follow that it is proportionately 
the same when they are made from different moulds. 
It is affected to a marked degree by the form of the 
casting, and if the castings are to be used in con- 
nection with machined pieces, it is advisable that 
these be machined to fit.the casting. When it is not 
possible to do this and the casting must be fitted to 
existing pieces, sample castings should be made, and 
if these are not correct, the dies can he altered to 
make castings that are correct. In doing this, suffi- 
cient material must be allowed for grinding away, 
the casting being at first too small, although this 
makes a great deal of extra work. 

The greatest gain obtains when an entire machine 
can be made of such castings. One of the best ex 
amples of this is the Veeder cyclometer so largely 
used on bicycles. This instrument is composed of 
about a dozen die castings and nearly as many parts of 
other materials. The number rings have 0.001 in. 
play, and yet these castings are made in enormous lots 
and, without being gauged, are assembled into the die 
cast cases where they fit and work properly. So exact 
are these castings that, when new, the instruments 
work more easily without lubrication than with it. 
This would obviously be possible only where the clear 
ances are extremely small. A small dimension on 
these castings can be maintained to 0.0001 in. This 
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Fic, 4.—Vexeper CycLomMeTerR with SectionaL View. 
instrument is illustrated in Fig. 4, the section view 
showing the rings both in their relation to the hub on 
which they turn and in contact with the transfer 
pinions.. These latter turn on a German silver shaft 
0.04 in. in diameter. The hub which forms the bear- 
ing for the number rings is so large in proportion to 
the width of these that they would tip and cramp if 
much end play were allowed. This makes it necessary 
to hold the dimensions on the rings correct within less 
than one-half ‘of 0.001 in. 

The quality of these castings depends on both the 
alloy used and the method of making them. The 
alloys in most common use are those having a zinc base. 
This metal is useful in certain alloys, particularly with 
copper, but if alloyed with aluminium is unsuitable for 
most purposes. Aluminium-zine alloys are frequently 
used because aluminium makes the alloy lighter in 
weight and in colour. Some time after manufacture, 
castings of this alloy begin to disintegrate and will 
actually fall to pieces. In the disintegrating process 
they also change shape badly, so that they should never 
under any circumstances be used for pieces which are 
wanted to stay flat and true. This alloy also tarnishes 
rapidly. Most of the alloys of zinc are too brittle to 
be of much use for the making of die castings. The 
usual effect of casting in metal moulds is to make 
harder castings than would be made from the same 
metal in sand moulds. For this reason a fairly ductile 
metal should be used. 

The alloys of tin are being used quite extensively for 
die castings. The alloys possess the two desirable 
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qualities of being quite ductile and of melting at a low 
temperature. Genuine babbitt metal, as it is com- 
monly called, is an alloy consisting, according to the 
best authorities, of about 89 per cent. tin, 7.3 per cent. 
antimony and 3.7 per cent. copper. This is a remark- 
ably fine bearing metal and is possessed of sufficient 
strength to make it useful for many small parts. By 
certain changes in the alloy a composition even better 
for ordinary die-casting use can be produced. 

The alloys of lead are used to a limited extent but, 
except for type, this metal is more often used in small 
proportions than as the foundation of the alloy. It is 
too heavy and lacks sufficient strength to make a very 
desirable metal. The percentage of lead in an alloy 
is sometimes increased for the sake of lowering the 
melting point and the price per pound. 

Antimony is a common constituent of all die-casting 
alloys. The addition of this metal in the proper pro- 
portions makes the alloy hard enough to machine well 
and inereases the fluidity of the metal in its molten 
state. This makes it possible to obtain sharp castings 
such as are made from type metal, which is an alloy 
consisting of lead, 874 per cent., and antimony, 12} pe 
cent. 

In making an alloy of any two metals, when they are 
in correct proportions, there is formed an eutectic, the 
melting point of which is lower than that of either of 
the constituent metals. In some cases, by the addition 
of a third metal, the melting point may be still further 
lowered. 
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The strength of the die castings is, of course, largely 
dependent on the alloy, and also on the method of cast- 
ing. Unless proper precautions are taken to insure 
sound castings, much trouble will be encountered from 
blow holes. To prevent these is often very difficult 
and sometimes impossible. They are caused both by 
the form of casting, and by the tendency of the molten 
metal to hold minute bubbles of air or other gases which 
are carried into the mould and do not escape before the 
casting sets. This is a case exactly parallel to that 
found in making iron castings. The shrinkage of the 
ordinary die casting is not as great as that of cast iron, 
and some of the tin alloys particularly shrink scarcely 
at all, 

Another similarity to iron moulding is found in the 
fact that the outside skin of the die casting is ordin- 
arily stronger and harder than its interior. The hard 
outside skin is always desirable on a die casting, be- 
cause the piece being cast to its finished size and no 
cutting being required, it is this outside skin which is 
first subjected to wear. 

Exact figures on the strength of die castings might 
he quite misleading unless the exact composition and 
treatment of the castings were noted, so that general 
figures only can be given. They compare very favour- 
ably with cast iron in tensile strength, but are not 
nearly so strong in compression as that material. 
Their compressive strength is usually but little greater 
than the tensile, although it is» somewhat, say one- 
third, greater. As the material is not as brittle as 
cast iron, it can be subjected to shocks which the iron 
would not withstand. Most die castings are much 
more ductile than cast iron. The greater ductility of 
the die castings is an advantage for threaded or 
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tapped pieces. The castings do not chip out when 
tapped near an edge and a fine thread may be used. 
Some of the alloys are so ductile that the castings may 
be spun or riveted. This is often needed, or is conveni- 
ent for fastening two castings together or fastening a 
casting and some other piece. 

Very little idea can be given of the cost of parts 
manufactured by the die-cast method. The tools or 
dies are costly or otherwise, according to their com- 
plexity or their simplicity. Practically all the die 
casting manufacturers make the customer who ordered 
the castings pay for the die. The parts are then 
charged for according to the time needed to cast them 
and the amount of metal used. As only the metal in 
the finished casting is charged for, there is no expense 
for scrap. The time tor casting a complicated piece 
is little, if any, greater than for a simple one. From 
this it follows that the more complicated the casting, 
or the more difficult it would be to machine, the 
greater will be the saving effected by the use of die 
castings. The number of pieces to be made from a die 
is also pertinent, for hundreds of thousands of pieces 
can be made from some dies with no injury whatever to 
them. Other dies may need frequent repair due to 
unavoidably weak points in their construction. Num- 
ber wheels having internal or hooded gear teeth are 
good examples of parts which are profitably made by 
this process. 

The necessary die for the internal and external gears 
shown in Figs. 5 and 6 would cost about £20 for a 
hand-casting machine, and the castings about 63d. each 
in 10,000 lots. The dies for the same piece to be used 
in an automatic machine would cost about £90, and 
the castings would cost about 1d. each in 10,000 lots, 
plus 4d, to 44d. each for metal. The bevel gear 
illustrated was made in a hand-operated machine, of a 
zinc alloy, commonly known as hard metal. A die for 
this costs about £18, and the castings 3}d. each in 
1,000 lots, and 31d. each in 10,000 lots. 








The Pittsburg Foundrymen’s Association. 

The annual meeting of the Pittsburg Foundrymen’s 
Association was held at Pittsburg on June 3. In 
the absence of the President, S. R. Sleeth, of the 
Westinghouse Air Brake Company, Wilmerding, Pa., 
occupied the chair. The report of the treasurer for 
the year was read, showing a balance on hand June 1 
of $810.87. The report of the secretary showed that 
the Association now has a membership of 157, of 
which five are honorary members. The Paper of the 
evening was entitled ‘‘ Brass Mixtures,’ and was 
presented by William H. Wood, foreman of the brass 
shops of the Pennsylvania Lines West, Pittsburg. 

The election of officers to serve for the year 
beginning June 1 was held and resulted as follows :— 
William A. Bole, Westinghouse Machine Company, 
Kast Pittsburg, President; H. W. Petty, American 
Steel Foundries, Vice-President; F. H. Zimmers, 
Union Foundry and Machine Company, Pittsburg, 
Secretary; and William J. Brant, Treasurer. An 
Executive Committee was elected as follows :—H. 
M. Wilson, Taylor-Wilson Manufacturing Company ; 
George W. Knotts, United Engineering and Foundry 
Company; John A. Logan, Jones & Laughlin Steel 
Company; James R. Darragh, Rogers, Brown & 
Company, and W. J. Phillips, Phillips & McLaren, 
all of Pittsburg. 


Mr. Roserr H. Lascu, for many years partner in the 
firm of Selig, Sonnenthal & Company, 2nd iatterly chair- 
man and managing director of the Selson Engineering 
Company, Limited, London, has resigned and severed 
his connection with the company. He is succeeded by 
Mr. H. M. Sonnenthal. . 
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The Use of Electricity in the Metallographic 
Laboratory. 


One of the most recent fields of research in iron and 
steel manufacture is the examination of the micro- 
structure of test specimens, and the laboratory of the 
up-to-date iron and steel manufacturer can hardly 
be considered complete without the presence of a 
metallurgical microscope and its accessories. The 
examination of such structures may be conducted 
either purely optically, or if a permanent record is 
desired, a micro-photograph of the object may be 
taken as viewed through the microscope, and this pre- 
served for future reference. 

Both for optical and photographic work, a strong 
light is necessary, thrown either directly on to the 
surface of the specimen, or obliquely so as to obtain 
the required angle of incidence of light for any par- 
ticular object. In this electricity fulfils an import- 
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ant function, while it also occupies various other 
spheres of usefulness in the metallographic laboratory. 
It will, therefore, be useful to consider briefly some 
of the applications of electricity in this particular 
sphere of work. 
One of the most obvious methods of obtaining the 
necessary light for examination of the specimen under 
the microscope is, of course, the use of the incan- 
descent electric lamp. It should be mounted on a 
stand having a vertical support to which the lamp 
can be clamped at varying heights. The lamp itself 
is held in a vertical position, and should preferably 
be not less than 100 candle-power, and be furnished 
with a switch. The chief objection to such a lamp is 
that the filaments are necessarily fragile and liable 
to break, and to guard against this it is advisable, 
for portable lighting of this description, to adhere 
to low-voltage lamps having a thick filament suitable 
for a terminal pressure of, say, 110 volts, and if the 
supply voltage is higher than this, to put in series 
with it either a metallic resistance or another lamp. 
For the purpose of concentrating a beam of light on 
to the specimen, a double convex lens is employed. 
An arrangement which in practice has been found 
preferable to the filament lamp is the Nernst lamp 
projector, which is illustrated in Fig. 1. This lamp, 
which only consumes 1.2 amperes, may be used on 
either alternating or direct current, although alter- 
nating is preferable. If direct current is used it is 
advisable that the direction of the current be re- 
versed occasionally, as this ensures longer life to the 
glower. The Nernst projector consists of two main 
portions, (a) the heater, and (b) the glower, which is 
formed of refractory material and does not allow the 
current to pass until it has been raised to redness 
by the heater. There is also a compensating series 


resistance which is self-contained with the projector 
and, therefore, no special rheostat is needed since the 
lamp supplies its own resistance. New glowers are 
readily adjusted should those in use by any chance 
become fractured. In connection with this outfit, a 
bull’s-eye condenser is provided, as shown, for con- 
centrating the beam, and the projector and con- 
denser are mounted on separate supports. 

The are lamp plays an important part in metallo- 
graphy, and its size depends very largely on what is 
required from the outfit. For optical work only, 
a small hand-operated arc, taking about 5 amperes, 
is convenient to use, as it can be connected on to 
an ordinary lighting circuit without damage. The 
position of the carbons has to be regulated with great 
nicety, for which each carbon has an independent 
adjustment in order to secure an uniform light, and 
when this is done the illumination is brilliant and 
steady, making it suitable either for visual examina- 
tion or some forms of photography. The are lamp 
may, of course, be used either with direct or alter- 
nating current, and where photograph work has to 
be done an iris diaphragm is often attached to the 
sleeve of the bull’s-eye condenser, or it may be placed 
on a heavy base between the lamp and the microscope. 
A blue glass screen is also attached to the diaphragm, 
and preferably an automatic shutter is attached to 
this lamp, unless there is a shutter on the camera. 
The carbons of a small apparatus of this kind should 
be 8 and 6 millimetres diameter, for the positive and 
negative respectively. For larger powers, a full-sized 
are lamp, taking 14 millimetres diameter carbons for 
the positive and 11 millimetres for the negative, 
should be used for direct current, while for alternat- 
ing current both the upper and lower carbons should 
be cored, and both of 14 millimetres diameter. The 
best arrangement of carbons is to place them at an 














angle of 90 degrees to one another, as in Fig. 2, 
which shows a hand-feed are for this purpose. By 
this arrangement the full illuminating power of the 
crater is used, the source of light being always in 
the optical axis, and fluctuation of light in the micro- 
scope or in the camera screen is thus avoided. Direct 
current is, on the whole, preferable for microscopic 
work, as, since there is only one crater the source of 
light more nearly approaches the ideal point of light. 
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The direct are is also quieter in operation than the 
alternating are. For photographic work, the ex- 
posures with a full-sized beam range from a fraction 
of a second on low magnifications to about 15 seconds 
on magnifications of about 1,000 diameters. Where 
it is considered advisable to adopt automatic feed 
the type shown in Fig. 3 is available for direct cur- 
rent. It keeps the are centred and of constant length 
ind can be utilised as a hand-feed lamp when de- 
sired. Passing into the lamp box are two long rods 
on which the lamp itself can slide, and these allow 
of the lamp being withdrawn from the case for in- 
serting new carbons without removing it from the 
slide. In order to gather the largest number of rays 
from the are, a triple condenser system of one 
meniscus-convex and two plano-convex condensing 
lenses are placed in front of the are with a water 
tank or cooling cells placed between the combinations. 

















The two lenses nearest the lamp project a_ parallel 
beam if light, which is converged by the front lens 
into a vertical iliuminator mounted above the objec- 
tive of the. microscope. An iris diaphragm is pro- 
vided for the purpose of centring and regulating the 
beam of light. The lens nearest the microscope has 
a considerable range of movement along the optical 
bench on which the whole arrangement is mounted, 
in order that the distance at which the spot of light 
entering the vertical illuminator is focussed, may be 
changed as required. For transparent micro-slide 
projection, a projecting microscope with sub-stage and 
iris diaphragm and _ projection eyepiece can be 
attached to this arrangement. Fig. 4 illustrates the 
assembled parts of a large arc-lamp outfit, comprised 
of the parts above described and mounted on an 
optical bench, 15 in. long, provided with a V- 
shaped surface with a T slot for securing the 
standards in position. For levelling the bench the 
two feet on the front are provided with levelling 
screws, 

In the examination of magnetic objects, it has been 
found that a specimen holder made from special mag- 
netic steel, treated so as to maintain its magnetism 
permanently, is a very useful adjunct, especially in 
connection with a mechanical stage, such as is shown 
in Fig. 5. This stage is provided with longitudinal 
and lateral motions so as to bring any desired spot 
on the specimen into the field of the microscope. 
For non-magnetic specimens a rubber band is used 
to hold the specimen firmly in the holder, or a thin 
metal templet and a cover glass may be inserted 
between it and the specimen, if the correction of the 
objective requires it. By the use of these specimen 
holders the tedious operation of producing 
exactly parallel surfaces, or of mounting the 
specimen in some _ plastic material, is done 
away with, and the stage with clumsy _ar- 
rangements to provide levelling screws is also 


avoided. It will be seen in Fig. 5 that .a addition 
to the magnetic holder the mechanical stage is sup- 
ported upon and held up by an _ electro-magnetic 
stage, consisting of two prongs or extensions of elec- 
tro-magnets mounted upon a levelling screw, these 
magnets being energised by current from the lighting 
mains. A switch affords a rapid means of securely 
clamping the mechanical stage into position at any 
point. for large specimens the mechanical stage 
may be done away with altogether, reliance being 
placed simply on the electro-magnet holder. 

The camera may be mounted on a heavy base, a 
vertical graduated steel-bar support holding the 
camera vertically, and upon which it can be clamped 
in any desired position. An improvement is to make 
the camera inclinable at any angle from the vertical 
to the horizontal position, and the camera is then 
connected with the microscope by means of a light- 
tight double metal cylinder. A convenient size of 
negative for photomicrography is 34 in. by 44 in. and 
by keeping the microscope on the base of the camera 
in the proper position to be connected to the bellows 
of the camera and keeping the camera vertical, it 
requires only a minute or so to make the necessary 
conhection whenever it is desired to photograph an 
cbject. An alternative arrangement is illustrated in 
Fig. 6, in which a horizontal-vertical attachment is 
used consisting of a prism especially mounted and 
fastened rigidly to the end of the camera nearest to 
the microscope or to the automatic shutter when this 
is used. It allows the camera to be used in a hori- 
zontal position, while the microscope is maintained in 
the ordinary vertical position. 

The microscope is mounted on a small wooden block 
in order to bring the vertical illuminator on the 
microscope (which is either a plain glass reflector or 
a Zeiss prism) directing a horizontal beam of light 
downward to the proper height to allow the beam 
from the are lamp to enter it, while allowing tie 
full use of the long working distance of the stand. 
The microscope is used in the ordinary way for visual 
examination, the lamp adjustments being easily 
reached by the operator from his position at the 
microscope. The front standard of the camera to 
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which the special prism is attached is moved along 
the bed bar to a sufficient distance. In order to 
bring the camera into position for photography the 
front standard is brought towards the microscope 
until the collar beneath the prism rests on the micro- 
scope, and thus the focus of the microscope is not 
changed in the least. The bottom of this collar, which 
is fitted with a felt rim, rests directly upon the eve 
piece without exerting any pressure, but tightly 
enough to make a light-tight connection. The image 
is then focussed upon the camera screen by the fine 
adjustment and the exposure quickly made. 

Other applications of electricity include the driv- 
ing of machines polishing metal specimens before ex- 
amination under the microscope, the polishing 
machine usually being driven by means of a small 





motor at about 1,200 revolutions per minute. Where 
soft materials have to be polished as well as iron and 
steel specimens it is useful to have a variable-speed 
motor capable of giving anything from 600 to 1,400 
revolutions per minute at the spindle of the polishing 
head. Alternatively direct-coupling or belt-drive 
may be used, although a direct-coupling lends itself 
to the use of a small size of motor and extreme com- 
pactness. For cutting the specimens before polishing, 
either a power hack-saw may be used running ac 
about 40 revolutions per minute, and belt-driven by 
a small electric motor, feed being applied by gravity, 
or with refractory metals such as high-speed steel, 
manganese steel, white or mottled cast iron, or 
hardened carbon steel, a rotary diamond saw can be 
used, say 6 in. in diameter. The diamond saw can 
be mounted direct on one of the polishing machines, 
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or be driven by a similar motor to that used on such 
machines. For cutting metallographic specimens, 
emery cutting discs are also sometimes used, these 
being usually about 12 in. in diameter and «In. 
thick. In order to detect flaws in polished specimens 
and fractures, a magnifier with micrometer attach- 
ment is very often used, consisting of a doublet 
focussing glass fitted with a reflector, which when 
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used in conjunction with an electric lamp gives a 
brilliant surface illumination on the specimen. By 
means of this magnifier and a small steel rule it is 
also possible to accurately measure to one-tenth of a 
millimetre the impressions made by the Brenell ball 
test, ete. 
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In the metallographic laboratory a small furnace 
in which high temperatures may be obtained and 
which at the same time is under perfect control, is 
a most necessary piece of apparatus. A form which 
has been most extensively used is the muffle furnace 
of the type designed by Heraeus. The heating is 
effected by means of a fine platinum winding around 
the muffle and also on the back so as to secure great 
uniformity of temperature and to avoid = any 
possibility of cracking the muffle. The rheostat is 
built into the furnace itself, and by its means any 
temperature between 800 deg. and 1,000 deg. Centi- 
grade can be maintained constant with great 
and accuracy. It is not advisable to maintain tem- 
peratures of over 1,000 deg. for any length of time, 
as this tends to shorten the life of the muffle. In 
order to avoid danger of overheating, electric safety 
devices are attached to cut out the current should it 
hecome excessive. 
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The Cementation of Iron by Solid 
Carbon.* 


By G. Carry and S. Bonneror. 

The conclusion drawn by the authors from their 
experiments—mainly those carried on with variable 
gas pressures measured by the MacLeod gauge—are 
that no cementation of iron is effected by solid carbon 
at temperatures in the vicinity of 950 deg. in the ab- 
sence of a gaseous medium, apparently carbon mon- 
oxide, which acts as a carrier between the carbon 
and the iron. It cannot, however, be deduced from 
this circumstance that there is no. diffusion of carbon 
into the iron, as would appear from the changes oh 
served in the structure of cast iron and steel heated 
above the critical points. On the one hand, it is diffi 
cult to identify the part played in this diffusion by 
the occiuded gases, since, up to the present, no one 
has ever operated with-metal entirely free from gases. 
On the other hand, it must be pointed out that tho 
contact is not established in the same conditions in 
comparison with the case of carbon compressed be- 
tween two fragments of steel, or a particle of graphite 
or cementite embedded in the midst of a mass of 
cast iron or steel. 

Various observations tend to show that the adhe- 
sion between two bodies may vary within very wide 
limits, according as the contact is more or less per- 
fect; but, even with the application of considerable 
pressure, the authors have not succeeded in effecting, 
between carbon and steel, a degree of adhesion com- 
parable to that existing between graphite and ferrite 
in cast iron. In fact, all through, the degree of ad- 
hesion obtained was somewhat weak. On the other 
hand, the conditions of the,experiments which are 
described by the author did not enable pressure to 
be maintained at high temperatures, and thus enable 
the part played by such pressure to be elucidated. 
For this purpose it would be necessary to employ an 
apparatus of the kind used for investigating the sepa- 
ration of graphite under pressure—an apparatus, how- 
ever, which does not permit of the experiments being 
conducted in a space from which all gases have been 
evacuated. : 

Hence, even if it be admitted that solid carbon 
situated externally with regard to a piece of steel, 
cannot penetrate the latter without the intervention 
of a gaseous medium, fresh experiments are necessary 
to decide whether the diffusion of carbon to the ix- 
terior of cast iron and steel occurs with or without 
the intermediary of the occluded gases in the metal. 


. . Abstracted from “ Révue de Metallurgie.” 


























































































































By Thos. D. West, 


Occasionally an ‘‘inside chill’’ is produced in a 
casting, by which is meant that a casting witha grey 
soft exterior may have the interior, or portions of it, 
composed of a hard, white or chilled iron. While in- 
side chilling is claimed to be produced by hydraulic 
pressure, this is not the inside chill which has puzzled 
foundrymen. 

In the following experiments for the mechanical 
creation of inside chill, the irons used were approxi- 
mately of the following composition: —Carbon, 2.75 
to 3.25; silicon, 1.75 to 2.00; sulphur about 0.06; 
manganese and phosphorus each about 0.04. In cases 
where a more chillable metal was desired, small por- 
tions of stick or powdered sulphur were dropped on 
top of the molten metal when in the hand ladle. 

In Fig. 1 is illustrated an experiment that created 
mechanically an inside chill. This gives viewg of the 
mould used in casting in open sand test specimens of 















































Movutp ror TEST-BARS IN 
InsipeE Cuitt Experiments. 


size 64 in. by 1} in. by 1} in. The bar A was cast 
against a chiller block as at E, while bars B, C and D 
were surrounded with rammed sand. The bars having 
been poured, the gate connections F, G, H and I were 
broken, and the sand around C and D removed as 
soon as their solidification would permit. When it was 
thought C and D would stand the pressure of tongs, 
they were lifted quickly, and C was doused in water, 
while D was broken to display the condition of its 
interior. The immersed bar C having cooled to a dark 
colour, it was taken from the water and broken, and 
displayed an inside chill, such as is seen at E’, tig. 4. 
The bar D showed an interior condition bordering on 
semi-molten metal. The chilled bar A showed that 
the chiller E had chilled the surface of A about } in. 
deep, while the bar B had a nice grey fracture. Bars 
A and B were not removed from their moulds until 
nearly cold. 

The explanation of mechanically creating an inside 
chill is in the outside hody of the casting cooling slowly 
enough to allow the carbon to take a graphitic form, 
while the inner body, which is not wholly solidified, 


* Abstract of Paper presented before the American Society of 
Mechanical Engineers. 


THE FOUNDRY TRADE JOURNAL. 


Chilling and Hardening Cast Iron." 






is then cooled so rapidly that the carbon is held in 
the combined form. 

The ability to create an inside chill by strictly 
physical manipulation suggested that it might be prac- 
ticable to increase the depth of a chill beyond what 
present chillers can do, with like irons. Especiaily 
was this thought practicable for -such castings as 
chilled car-wheels and rolls. 


Variable Conditions Affecting Chilling. 
In the chilling of cast iron, the following actions 
take place and conditions exist : — 
(a) Chillable iron is chilled prior to any formation of 
graphite. The chilled portion may be made harder 
by continuing to cool it while the adjoining metal is 
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Movutp ror MaAkinG CHILLED 


SPECIMENS. 


Fie. 2.—Twin 





still in a semi-molten state or very hot; as by this 
action any backward annealing to soften the chill is 
more or less retarded. 

(6) Under like conditions, the lower the silicon and 
ee the sulphur and carbon, the deeper the 
chill. 

(c) Under like conditions, the chill will be deeper 
the smaller the area of the cross-section to be chilled. 

(d) Under like conditions, the less the thickness in 
the chiller below what can be utilised, the less the 
chill in the casting. 

(e) The longer the casting remains in close con- 
tact with its chiller while its metal is im a chillable 
state, the deeper the chill. 

(f) The more fluid or the hotter the metal used in 
pouring a chiller mould, all other conditions being 
the same, the deeper the chill, from } in. to possibly 
$ in.; and the greater the chillable nature of the 
metal, the more pronounced this effect. 

(g) Not all grades of cast iron are chillable. It 
requires, as a rule, for iron of average carbon content, 
less than 2 per cent. of silicon and above 0.06 per cent. 
of sulphur. 


Mould for Comparative Chilling Tests. 

In order to make comparative tests, a twin-chiller 
mould was designed as shown in Fig. 2. By having 
the two moulds combined so that they could be poured 
from the same basin, it was possible to make all the 
conditions alike in both, except the condition which 
it was desired should vary. The mould was further 
designed to produce conditions similar to those exist- 
ing when casting chilled car wheels and rolls. In 
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making these latter castings the contraction of the 
chilled crust and the expansion of the chiller create 
a space between the exterior body of the casting and 





























3.—Movp For Testine Errects oF Coonine 
THE CHILLER. 


Fig 


In order to obtain a variable action so far as the 
chillers P, Fig. 2, were concerned, the braces M were 
removed and the wedges N driven down. When it 
was desired to have the space K in both moulds, two 
persons were employed to work in unison at their 
respective ends. The wedges N would not be knocked 
down until the metal filling the mould showed evi- 
dence at the top edge of the bars of having solidified 
sufficiently to produce a self-sustaining crust. A 
manipulative chiller P was employed, each of these 
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produced by the use of these intended hardeners. The 
thickness of chill of the bars kept in close contact 
with their chillers exceeded that of the treated bars 
by from.} to 2 in. In a further series of tests, both 
chillers were pulled back at the same moment to 
create spaces adjacent to both bars, as at K, to dis- 
cover if any greater depth of chill or hardening was 
produced by packing one of the spaces quickly with 
the materials used in the first experiments, while 
the other space was left open. The series showed the 
chill in several of the treated bars to be from 
1-16 in. to § in. deeper than in the non-treated bars. 


Immersion Experiments. 

For this series, open-sand moulds of the plan shown 
in Fig. 1 were used, and two of the four bars were 
removed as soon as the crust solidification permitted. 
One of these bars was immersed and moved around i1 
a pan of mud, which in some tests had salt mixed 
with it, while the second bar was simultaneously sub- 
merged in water. These tests were duplicated py 
having the pan nearly filled with a high fire-test oii 
in place of the mud. The tests showed that the mud 
or oil cooling had little or no effect in chilling, on 
the average, while the water cooling was radical .n 
its action. A’, B', C'. and PD’, Fig. 4, give a fair 
illustration of these tests. A’ is the chiller-cooled 


bar; B' the all-sand one; C' the mud-cooled bar, and 
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Metat-CHILLER 


EXPERIMENTS. 


chillers weighing 3 lbs. 14 ozs., and the bars averag- 
ing 3 lbs. 4 ozs. 


Experiments with Hardening Materials. 

In starting to use the twin-chiller mould, the first 
manipulation was to draw back the chiller P of one 
mould about 4 in. from the face of its bar casting as 
soon as the latter had solidified sufficiently to have a 
self-supporting crust facing the chiller, while the com- 
panion bar was left in close contact with its chiller 
until of a dark colour (see Fig. 2). In various tests 
a j-in. space K, Fig. 2, was formed by moving back 
the chiller, and the effect tried of quickly packing 
different materials into this space upon the backward 
movement of the chiller. No noticeable effects were 


D' the one placed in water. Bars A’ and D' were 
both left in their moulds to cool naturally. 

The bar D' displayed an inside chill as seen by the 
white appearance at P, and the grey corners and 
surface indicated by M. The best example of this 
effect, which was closely duplicated in several tests, 
is seen at E' in connection with the chiller-cooled 
companion bar F', which latter was cast against the 
face of the chiller E, Fig. 1, the same as bar A’ in 
Fig. 4. The bar F’ showed that harder grade of 
iron was used than for A’. 


Hardening by Impingement of Air against Surface. 
Special attention was paid in this series of tests to 
the hardening effect of air applied directly to the hot 








chilled face of a bar. For tests of this character it 
is essential that the depth of chill in the comparative 
bars be of the same thickness. This condition was 
obtained by admitting the air to the chilled bar only 


Taste I.—Scleroscope Tests for Hardness. 


Set Number of Test. Set 1. Set 2. Set 3 
Average of air-cooled chilled bars .. a 65 61 
Average of natural-cooled chilled bars -. 48 58 53 


Average of increase in hardness effected 8 7 4 

after it was thought the inner metal had all solidified, 
so that it could not be held responsible for any varia- 
tion of depth of chill in the treated bars. Only three 
specimens of this series were tested by the scleroscope, 
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Softening Effect of Annealing Chilled Iron. 

Specimens of this series of tests were cast in the 
twin-chiller mould, arranged as in Fig. 3, without 
applying any air cooling to either chillers. This 
gave the same depth of chill in both bars. Several 
sets were cast and annealed, but only one set was 
tested by the scleroscope. Other sets showed by 
filing and grinding that they corresponded closely with 
those tested by the scleroscope. The annealing was 
done as follows: The bars were taken out of their 
mould together and one left in the open air, of about 
70 deg. Fah., while the other was laid on the 
bottom of a hot crucible furnace, the oil fire having 
been shut off, and left there about twelve hours. 
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as given in Table I ; but from filing and grinding 
tests made as a check on the results it is evident that 
a chill’s hardness can be very materially increased 
by applying air. Tests of the grey sides of the chilled 
bars for the second and.third tests in Table I. gave 52 
and 42 respectively. 

Experiments were then conducted with a view to 
learning whether air saturated with water might be 
more effective than air alone in creating a chill, or 
in hardening; and a device was used which made it 
possible to vary the proportion of air or water as 
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desired. It was demonstrated that so far as the 


chilling was concerned there was little to be gained |. 


hy the saturated air, or what was gained could be 
secured by the use of a greater volume of air alone, 
so that the water could be dispensed with. As re- 
gards the effect of saturated air as a_ hardening 
medium, however, among the tests in which saturated 
air was strongly applied, one gave 70 for the treated 
bar, and 52 for the non-treated bar, a gain of 34.6 
per cent. 





The chilled side of the unannealed bar when tested 
showed a figure of hardness of 68 and the grey side 
45. The chilled side of the annealed bar showed 47 
and the grey side 35. 


Relative Efficiency of Warm and Cold Chillers and 
of Different Thicknesses, 


Experiments were then undertaken to determine 
the efficiency of different metals and of different 
thicknesses of metal for chillers, and also the relative 
efficiency of warm and cold chillers. 

As regards the latter, the tests showed from 1-16 in, 
to 3-16 in. greater depth of chill in the bars having 
the cold chiller than those having the heated ones. 

To determine the effect of different thicknesses of 
chillers, tests were made, and for this series open 
sand moulds were used. The chillers were respec- 
tively 4 in., § in., 2 in., 1 in., 2 in., and 3 in, thick; 
and all 2 in. wide by 9 in. deep. The test specimens 
cast against these chillers were 8 in. by 1{ in. by 
24 in. The top row of fracture views, Nos. 1 to 6, 
lig. 5, is a fair representation of results obtained. 
The thickness of chill in the samples shown in Fig, 5 
is approximately as marked. A study of these 
samples demonstrates that the efficiency of chillers 
in general use is far from being in accord with their 
thickness. The 3-in. chiller, for example, produced 
but 3-16 in. more depth of chill than the J-in. chiller. 

These tests also suggest the advisability of makers 
of chilled rolls, car wheels, ete., trying steel chillers 
in place of the much heavier cast-iron ones. Steel 
chillers need be made only of the thickness required 
for efficiency in cooling and would still be strong 
enough to resist the contraction and expansion strains 
to which chillers are subjected. There is a liability 
or difficulty being encountered in using steel chillers 
on account of the steel warping much more than 
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cast-iron, through repeated heating. By using ribs 
or giving a special form to steel chillers this objec- 
tion may be greatly reduced, if not wholly overcome. 


Efficiency of Different Metals for Chillers. 


Tests were made to decide whether any difference 
existed in the efficiency of chillers of grey, white or 
all-chilled cast-iron or of steel or wrought iron; but 
while slight differences in the thicknesses of the chills 
resulting from chillers of the different materials 
seemed to indicate that one or another of the 
materials produced the deepest chill, there was so 
little practical difference in the results, taking an 
average of all the tests, that none of the chillers 
could be rated as being decidedly better than the 
others. 

The chief information sought in another series of 
tests was whether, when a casting contracts away 
from a chiller, the depth of chill is increased by 
cooling the chiller, and at what point the cooling 
ceases to have this effect. In the use of chillers for 
car wheels, rolls, ete., the contraction of the casting 
and expansion of the chiller leave a space between 
the two, and these tests were therefore well adapted 
to demonstrate whether internally or externally 
cooled chillers used for this class of castings would 
produce a deeper chill than those not cooled. Half 
a dozen tests were made without finding any prac- 
tical difference in the depth or character of the chill 
produced by an air-cooled chiller bar and that pro- 
duced by the chiller which was not cooled. 


Chilling by Sand-Faced Moulds. 

To ascertain whether a chill could be created by 
air under pressure when prevented by a sand coat- 
ing from getting directly at the hot surface of a 
casting, tests were made by the method illustrated 
in Figs. 6, 7, and 8. In using the mould shown in 
Fig. 6 an intervention core was employed, as shown 
on the left, about } in. thick, and well wired so that 
the head pressure of the molten metal could not break 
it. The first test of this series demonstrated the 
porosity of a sand mould’s surface. Although this 
was a very hard core, the 50-lb. air pressure used 
carried the air through it and would have blown all 
the metal out of its mould had not the valve been 
closed. Further tests with these cores under different 
air pressures showed that the cores prevented any 
chilling action. The difficulty with this core method 
lies in the fact that air under sufficient pressure to 
penetrate the core and carry off heat in time to 
create an internal chill will pass clear through the 
molten metal instead of forming a crust and chilling 
it. As regards the method depicted in Figs. 7 and 8, 
a study of the sand-coated pipe P' will show that any 
pressure up to 200 Ibs. and over can be employed 
without causing the air to impinge against the molten 
metal, while at the same time it can be more effective 
than the core itself in conveying heat to its outer 
surface and then to the atmosphere. The sand coat- 
ing used on this pipe was but § in. thick and 
thoroughly dried. To carry off the gases from the 
sand the iron pipe was closely perforated with 3-32-in. 
holes as at Q'. Air under 60-lb. pressure entered at R' 
to the chamber S' and passed up through the holes 
T' surrounding the pipe P’. The air in the chamber 
U' was free to absorb heat from the pipe P' and to 
carry it rapidly to the atmosphere. About 10 
seconds after pouring the mould, the air was ad- 
mitted and kept in action until all the metal was 
thought to have solidified. A fair illustration of re- 
sults is seen at M’', Fig. 5. An all-sand moulded, 
non-treated companion bar, cast from the same ladle, 
is seen at N'. 

There is little doubt but that the pipe P' acted as 
a chilling agent without the use of air, as there 
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was only { in. thickness of sand between it and the 
face of the casting. In fact, a test made without the 
air showed that the pipe aided the chilling, since it 
gave a density to the crust of the casting. Again 
it is to be kept in mind that as the diameter of the 
casting was only 2} in., its contraction would not be 
sufficient to create a visible space between its outer 
body and the face of the mould, as is generally 
created in casting chilled rolls, car wheels, ete. : 

In the all-sand mould, Fig. 8, which was also dried, 
the air passed up through holes T', which were } in. 
in diameter and about the same distance apart, all 
around the circumference, as seen by the plan view. 
The air escaped freely around the top at V'. The 
holes T' had only about 3-16 in. thickness of sand 
between their inner exterior and the face of the 
mould. Castings produced by this method showed 
a dense exterior of crust of from } in. to 2 in. thick 
and in some instances were slightly mottled. Only 
in one case was there any display of chill, and this 
was of an irregular character, } in. to 4 in. thick, 
created inside of a grey crust about } in. thick. In 
reality this was an example of inside chill, one of the 
factors sought in these experiments being to learn 
if by such methods it could be produced at will and 
if it was controllable. 
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CoaTED AIR- 
CHILLING Mov tp, 


ArR-CoOLED Movutp. 


It is evident that in constructing chillers to be 
cooled by air, ete., sufficient consideration has not 
heen given to the question of transmission of heat. 
Such spaces existing as at K, Fig. 2, greatly retard 
the ahsorption by the chiller of heat from the cast- 
ings. This emphasises the utility of filling such a space 
as K with a heat-absorhing medium that can he 
moved swiftly from an inlet to an outlet to carry 
off heat and allow cooling, hardening or chilling. 


Heat Conductivity of Sand, Iron and Air. 

Tests were made for the purpose of ascertaining 
the heat conductivity of moulds, composed of a sand 
body, and again of iron, as chillers, instead of hav- 
ing a heat-absorbing medium impinge directly 
against the hot surface of the casting with exits for 
the rapid esczpe of the medium to the atmosphere. 
The sand was shown to be the least effective as a 
conductor of heat, while the iron was not very much 
better when compared to the conductive power of 
air applied directly to the surface of the hot bar, 
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It was seen that from the moment the air impinged 
upon the surface of the hot bars its temperature 
rose, and in less than 30 seconds after the mould was 
poured reached 200 deg. Faker. 

Experiments were further made with air cooled by 
passing through a pipe coil surrounded by a mixture 
of two parts of cracked ice and one part of salt. The 
temperature was reduced thereby from 85 deg. to 
45 deg., but no gréater chilling effect was observed 
in the six tests conducted on this plan than in the 
first series with the air as it came from the tanks. 
This is as would be expected, since the reduction of 
the temperature of the air by 40 deg. is so small in 
amount compared with the temperature of 2,000 deg. 
which it may be assumed the surface of the molten 
bar would have. 

Tests were also conducted with air at higher pres- 
sures. At 50 lbs. pressure a chill was created for a 
depth of 14 in. in the air-cooled bar, whereas the 
naturally cooled bar had a depth of chill of only 
1-16 in., as seen respectively at K and L in the 
bars G' and H', Fig. 4. The grey body of both of 
these bars displayed a fine texture bordering on a 
mottled state. This test removed every possible 
doubt of the efficiency of air-cooling for chilling. 

Later, tests of the same character were conducted 
by having titanium and vanadium in the metal. Two 
sets of these samples are shown at W' and X' and 
again at Y' and Z', Fig. 5. Here as in G* and H’, 
Fig. 4, the air was by far the most effective in chill- 
ing. The air-treated bars showed about 3 in. depth 
of chill whereas their companions had but about 
in. chill. In line with these tests a series was made 
to determine whether air chilling was more effective 
than chilling by means of a solid chiller held in close 
contact with its bars. Samples of bars contrasting 
these two methods are seen at I’ and J’, Fig. 4, 
the air-cooled bar at J’ having j in. chill, while the 
ether at I', produced by the close-contact chiller bar, 
has * in. chill. 

Chilling of iron must be accomplished prior to the 
formation of graphite, and with like irons the quicker 
and more penetrating the cooling action, the deeper 
and harder the chill. The direct application of a 
heat-absorbing medium to the surface of a hot cast- 
ing as soon as contact with its chiller is broken or 
a crust is formed, provides means at a critical 
moment which can not but be of material benefit in 
increasing the utility of cooling, densifying, or chill- 
ing and hardening of chillable and other grades of 
cast iron. 


Chilling After the Metal Solidifies. 


It has always been thought that in chilling iron, 
the action ceased the moment the molten metal 
solidified. The writer’s late experiments show that 
such is not the case; but that with chillable iron there 
exists a period of 20 to 30 seconds or more after 
the formation of a crust before any graphite is sepa- 
rated out, when iron can be chilled. This was demon- 
strated as follows :—A casting was poured in open 
sand and freed of its sand, this being done about 24 
minutes after the casting was poured. The space 
was then immediately filled with cold water, kept 
running until the casting was cold. Upon breaking 
the specimen it was found, if a high chilling iron, to 
be a. homogeneous body of all chilled or white iron 
with a discoloured or reddish centre. But if, in- 
stead of surrounding the specimen with water at the 
expiration of 2} minutes, there were allowed to lapse 
3 to 3} minutes before doing so, the crust exhibited 
graphitic formation, while the interior body was found 
to exist in a mottled or all-white state, showing the 
inside chill to have been created. 

These tests indicate the existence of two laws posi- 
tive in their action, as follows:—First, cooling or 


chilling is effective in creating or continuing a chill 
in a casting for a period of 20 to 30 seconds after its 
molten metal has solidified. This permits a continua- 
tion of chilling with castings like rolls and car wheels 
which break contact with their chillers immediately 
after the formation of their chilled crust. Second, 
the formation of graphite having once taken place in 
the crust or body of a hot casting, no sudden cooling 
can restore the carbon to its original combined form, 
and only by remelting can it be so transformed as 
to have a chilled or white-iron structure. 

The variable conditions that must be considered 
and controlled to an exactness in order to create a 
perfect inside chill are as follows:—(a) Temperature 
of the pouring metal; (b) “temper” of the sand; 
(c) atmospheric conditions; (d) nature of the iron; 
(e) size of the specimen ; (f) temperature of the water ; 
(q) whether the specimen remains stationary in its 
mould to be cooled or is removed or moved about in 
a body of water. 

When it is stated that, for an example, with the 
size of specimen seen in Fig. 1, there are only some 
5 to 10 seconds during 1 minute when the perfect 
inside chill can be created, all students of this prob- 
lem will realise that at present it is a hit-and-miss 
process. The writer is of the opinion, that when one 
can obtain a medium chilling iron in place of the ex 
tremes, such will he best for creating an internal 


chill. 








Crucible Steel Furnaces. 


The increased life of furnaces used for melting 
crucible steel under the careful supervision which is 
now being given to this class of work is again illus- 
trated by the record of a 24-pot furnace in operation 
at the works of the Colonial Steel Company, Monaca, 
Pennsylvania. This furnace was in continuous opera- 
tion from January 10, 1910, until March 20, 1912, 
a period of 26 months and 10 days, during all of 
which time the gas was on and the fire kept in the fur- 
nace. Steel was melted every day, with the exception 
of Sundays, 52 Saturdays, and eight days in the month 
of July, 1911, making in this period 3,513 heats. 
The total weight of steel melted was 9,274,320 Ibs., 
of which 924,000 lbs. was high-speed steel, the re- 
mainder consisting of carbon tool steel and special 
alloy steels, such as chrome nickel, chrome tungsten 
and 30 per cent. nickel steel. The total cost for 
repairs was about £4. 


Tempering Aluminium Bronze. 


Writing in ‘‘ Comptes Rendus,” on aluminium bronzes, 
Messrs. A. Portevin and G. Arnou state that aluminium 
bronzes containing 89.90 per cent. copper consist of a 
eutectoid in a more or less fine state of division, accord. 
inz to the rate of cooling, and an excess of the copper- 
rich a constituent. Heating for a sufficient time above 
the transformation temperature, followed by quenching, 
results in the disappearance of the a constituent and the 
structure becomes wholly martensitic, resembling that of 
hardened steels. Experiments have been made on the 
effect of tempering on the structure and properties of two 
industrial alloys containing 89.84 and 88.80 per cent. Cu 
9.95 and 10.02 per cent. Al, and 0.11 and 1.11 per cent. 
of Mn respectively. Brinell and Shore hardness tests 
made on quenched specimens subsequently tempered for 
10 minutes at temperatures between 400 deg. C. and 
700 deg. C. in a molten salt bath showed that up to 
400 deg. C. the hardness was increased. This increase 
was accompanied by a diminished elongation in a tensile 
test and an increased fragility under shock. Above 
500 deg. C. the hardness diminished to below its original 
value, the elongation increased, and the fragility de- 
creased. Similar phenomena occur in hardened ‘steels 
and bronzes, all of which exhibit martensitic structures, 











The Making of a Guide 


Figs. 1 and 2 represent a guide blade chamber, 
the former being a sectional elevation and the latter 
a plan of piece B. 

The pattern for piece A, in Fig. 1, is very simple, 
and need only be considered here t» show that the 
casting must fit very closely the casting of piece B; 
this latter piece, however, requires much more con- 
sideration, and certainly a good deal more work on 
the part of both patternmaker and moulder. 

Probably the first method to suggest itself in 
making the pattern for piece B would be to make 
































Fig. 1. 

it similar to the required casting, making the neces- 
sary allowance for contraction; such a method would 
necessitate a fair amount of skill on the part of the 
workman, for the ribs are thin and have a quick 
curve, and owing to the depth of these ribs and the 
necessity of having a good clean lift in the mould, 
they would need to be tapered. 

he next method which would receive careful 
attention would be the formation of the ribs by 


Fie, 2. 


means of cores, and taking into consideration that 
the former method would make a frail pattern to 
withstand the process of ramming in the foundry, 
and make the chances of a clean withdrawal from 
the sand very small, this method would be prefer- 
able, because, although the moulding may cost a little 
more, the pattern would be stronger and cheaper, 
and a cleaner skinned casting would be the result. 

A suitable way of making the block pattern which 
would be necessary, if the patternmaker decided to 
use the latter method, is shown by sketches, Figs. 3 
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for a Turbine Pump. 


By C. A, Otto. 





Blade Chamber Pattern 


and 4, the former being an outside and sectional 
elevation, and the latter an outside and sectional 
plan. The outside is increased in diameter to form 
a continuous print, and the rib side is made flat and 
level with the points of the ribs. 

The construction of the block is very simple, and 
would not require much work on the part of the 
patternmaker. The instructions for the work are as 
follows : — 

First, true up a chuck firmly attached to a 
face plate, taking care to make the chuck a little 
larger in diameter than the outside of the block, and 
to this screw two pieces of wood cut semi-circular 


A 


{marked A on Fig. 3); true up sufficient to take 
segments marked B; inside these segments and flush 
with outside of the last row insert two stays half- 
lapped at right angles to each other (as shown in 
Fig. 4) to strengthen the pattern to resist rapping. 
Next attach other two semi-circular pieces C and 
true up the face; to this screw a piece of wood and 
turn it up to a diameter equal to facing D plus the 
diameter of the fillet; unscrew this and attach 
segments for E, turning the inside to receive the 
piece D again; nail and glue segments for the 
facing marked F and turn the job as shown in Fig. 3, 
allowing a little taper for drawing purposes, the flat 
end being the bottom in the mould. Insert a rapping 
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and lifting plate in the top, just flush with the 
surface, and with the lifting screw just over the 
centre of facing D. 

Reverting to Fig. 2, a plan of the core is shown 
having the amount on for filling the outside print, 
and showing the method for coring out the central 


hole. The sides to which the adjacent cores fit are 


made to radiate from the centre. The method for 
making the core-box for such a core is shown in 
© 
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Figs. 5 and 6, the former being a plan looking on 
the bottom of the box, and the latter an isometric 
‘view showing the portion cut out to form the thick- 
ness of metal on the top. 

A simple box is first made having an inside shape 
similar to that shown in Fig. 2, and a depth equal 
to that of the outside print. Afterwards the inside 
is made up with four pieces of wood screwed from 


the outside of the box to their respective sides, the 
rib being added as a separate piece, and made the 
full depth of the box. It is then necessary to cut the 
top of the box to the required shape so that the thick- 
ness of metal will be formed when the cores are in- 
serted in the mould. 

The most satisfactory method of making the desired 
shape is by means of a board having a profiled edge 
equal to the shape to be cut out and shown in Fig, 6. 
The procedure is as follows: —Cut down the portion 


about the centre of the core which forms the central 
hole and insert a dowel plate; attach a dowel to the 
correct position on the strickle, and cut the shape 
of the top of the box, using the strickle as a guide. 
This strickle would also be used with advantage by 
the coremaker. The loose portion forming the rib 
now requires to be taken out, and the bottom edge 
cut similar to the top edge, this is best accomplished 
by gauging a centre line around the rib and making 
a number of perpendiculars on each side. By using 
the intersections of these perpendiculars with the 
centre line as centres, a shape similar to the top 
may be marked on the bottom. The correct shape 
of the rib may then be cut and returned to the box, 
completing a strong and serviceable job. 
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A Coke Question. 


Before the Lancashire Branch of the British 
Foundrymen’s Association, on May 4, Mr. Harrison 
raised for discussion the question of which was the 
better coke to use for cupola work—heavy or light? 
Mr. Buchanan had maintained that heavy coke was 
the better, and his test was to immerse it in water. 
If it sunk it was to be considered a good coke. Mr. 
Hailstone took the opposite view, and contended that 
light coke was the best to work with. The point 
could only be settled by practical experience. 

Mr. Corpinciey had found that the heavier the 
coke the greater the heat; in other words, if they 
had weight in coke they would get more heat. 

Mr. Simkiss believed in light cokes, which he had 
been using for many years. During the recent coal 
strike they had to accept and use what they could 
get, and he experienced with heavy cokes more trouble 
than he had ever had before. They had, in fact, to 
use considerably more for their purpose. He would 
rather charge with a light coke than with a dense, 
heavy coke. 

A Member had found by experience that they could 
not get the same results from light as they did from 
heavy coke. 

Mr. Harrison agreed that if they judged by 
volume, they could not get the same amount of heat 
from a light coke as they could out of a heavy coke. 
In a light coke they burned away more than in a 
heavy one. Mr. Hailstone’s argument was that not 
so much was wasted in drawing away. He did not 
say with Mr. Cordingley that the heavier the coke 
the greater the heat. 

Mr, CorpINnGLeEy said there was something in very 
heavy coke that cooled the heat, but if it was a 
good brand of coke, the heavier it was the better. 

The CHarrMan asked whether it was not generally 
understood that by-product coke was heavier than 
good foundry coke? 

Mr. Harrison observed that the by-product coke 
they were using to-day was the best they had ever 
used. 

The CHarRMAN said chemical analysis had little to 
do with it; the physical formation had a greater in- 
fluence on the efficiency of the coke. An examination 
under the microscope would tell them more than an 
analysis. : 

Mr. Harrison remarked that it was no good using 
coke that had a high percentage of ash; what they 
needed was a really good coke. 

The CHarrman had seen soft coke which was very 
heavy, and hard coke which was very light. Some 
hard coke which looked well and would ring well 
was very light. They could not, in fact, tell by mere 
weight. 

Mr. Harrison reminded the meeting that the ques- 
tion he had raised did not concern the hardness or 
the softness of the coke; but, which was the best, 
light or heavy coke? 

Mr. Corpinciey desired to know if any member 
had noticed that by using different classes of coke 
the grain of the iron was altered. 

The CHarrMan: That is, what effect has the coke 
upon the iron? 

Mr. Harrison replied that that was a very big 
subject. It was quite possible to close the grain of 
an iron but not to open it. He did not think they 
could make iron softer by using a particular sort of 
coke. 

The CuarrmMan: Has any member ever found that 
any sort of coke will open the grain of his iron? 

Mr. Simxiss said the grain would be according 
to the amount of heat present. 
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The Proper Handling of Crucibles. 


The following particulars are taken from a useful 
booklet issued by the Jonathan Bartley Crucible 
Company, Trenton, New Jersey, U.S.A :— 

Each manufacturer of graphite crucibles has his 
own formulas and methods. ‘These are not obtained 
by any great scientific research based on hypothesis, 
but are the result of actual experimenting and work 
on the foundry floor. The margin of safety in com- 
puting formulas for different classes of work is very 
small, so that a slight deviation from a proper 
formula will prove disastrous. Different work re- 
quires a different formula; for example, one de- 
signed for and which works well on steel will not give 
good results on brass; one suitable for nickel is not 
suitable for steel, etc. 

While analysis of raw material is essential to pro- 
duce a uniform crucible, an analysis of the crucible 
itself shows practically nothing beyond the limit of 
simple comparison. A chemist can make an accurate 
analysis of a crucible; he can tell you exactly how 
much moisture it contains, how much carbon, silica 
(free and combined), alumina, iron oxide, alkalies, 
etc., but he cannot separate the free from the com- 
bined, and a hundred different concoctions can be 
made that will prove the same analysis, but be widely 
different in the physical construction. A laboratory 
test amounts to nothing; the crucial test on which 
the crucible must stand or fall is made on the foundry 
floor. 

In making a successful graphite crucible there are 
four important points to be considered :—(1) The 
raw materials in proper proportions must be graded 
carefully by repeated analysis. (2) Proper mixing 
and preparation. (3) Perfect moulds and machinery 
that will form the crucibles under a pressure sufficient 
to make the walls homogeneous. (4) Proper and suffi- 
cient burning. 

The first of these is obtained only by buying the 
highest grades of graphite. As regards the second 
requirement, nothing short of practical experience 
will produce satisfactory results. On the matter of 
forming a crucible in the moulds, care should be 
exercised to have the material brought up from one 
solid mass without any separation. To accomplish 
this necessitates specially designed machinery with 
forms carrying perfect ‘‘ feed” lines, so that no 
disruption occurs. The crucible makers’ burning is 
only for one purpose—that of calcining the clay. It, 
however, is a delicate operation and requires a long 
experience to accomplish perfectly. 

Crucibles are formed or ‘‘ turned up”’ in plastar 
of Paris or wooden moulds, much the sam2 »s 
ordinary pottery ware. At the time of making they 
contain about 20 per cent. moisture. When in the 
drying process this moisture has been expelled, the 
crucible has undergone a physical change; in other 
words, it is 5 per cent. smaller than it was at the 
time it was made. It requires from four to six 
weeks to dispel this moisture sufficiently to go through 
the burning process. As already stated, the object of 
the crucible-maker’s burning is simply to calcine the 
clay matter. The physical properties of the clay are 
changed— it is clay no longer. Yet, while it has lost 
its plasticity, it will, on becoming cool, absorb very 
readily what is known as hygroscopic moisture, or, 
in other words, the moisture that is in the air. Just 
how much it will absorb depends entirely on the 
amount of moisture there is in the place where it 
stands. For example: In one instance a crucible was 
taken from the kiln, tested, and found to contain less 
than one-quarter of one per cent. moisture, placed in 


a room where the temperature registered 90 deg. F., 
and five hours later it contained two and seven-tenths 
per cent. moisture. It was then submitted to 
atmospheric conditions, and five hours later it con- 
tained four and one-half per cent. moisture. From 
this illustration can be seen the value of proper 
annealing. 
Annealing. 


To anneal properly there can be no “ cast-iron” 
rule. Every shop or foundry has a ‘“ condition that 
confronts ’’ it, and where in one instance, ‘‘ A’’ could 
use his core oven consistently to properly anneal his 
crucibles, it would be ruinous for “‘ B’’ to adopt this 
method. ‘‘A’”’ might have a shop where few cores 
were used and the oven could be almost entirely de- 
voted to the annealing of crucibles; ““B”’ might 
have an oven where cores were used extensively and 
the cores might be large. To place crucibles in an 
oven with a load of wet cores would be something 
in the order of putting a cat in the same cage with 
a canary bird. The crucibles would quickly absorb 
the moisture, and while it is true that a sufficient 
time and heat would eliminate danger to both, the 
practice is generally considered a dangerous one. 

Another method of annealing which is quite popular 
among small foundries is to place a crucible on top 
of a furnace. This practice in most cases is all 
right provided the melter uses discretion. Crucibles, 
as a rule, when they arrive at the foundry contain 
from four to five per cent. moisture. If they are placed 
at once on top of a very hot furnace there is a chance 
of an immediate “ scalp,’’ and should they show no 
external damage, a too sudden annealing might cause 
an internal fracture which would in a few runs de- 
velop a leak, or what are commonly known as ‘‘ pin 
holes.” 

The best device for annealing crucibles is a fur- 
nace built expressly for the purpose, using the wasted 
heat from the furnace on its way to the stack. These 
can be built so that the heat ean be regulated and 
the temperature brought gradually from zero to or 
above 250 deg. F. The average size crucible should 
remain in this temperature at least 48 hours before 
going in the furnace. Larger sizes require more 
time. 

Tongs. 


That the tongs play a very important part in the 
life of a crucible is shown by the fact that in the 
tilting furnace, where the lifting in and out is eli- 
minated, the crucible will run more than double the 
number of heats. Foundrymen as a rule are too 
careless in considering the importance of manipulat- 
ing this end of their work. 

hen the crucible is under its melting heat it is 
plastic and readily adjusts itself to any irregular 
shape to fit the tongs. After a pour is made and the 
crucible cools off it will retain this irregular shape. 
In the second operation unless the tongs are placed 
in the exact position an unequal strain will occur, 
and this repeated time after time weakens the 
crucible and naturally shortens its life. 


Dangerous Gases. 
In actual use there is nothing more detrimental to 
a graphite crucible than the gases that arise from 
impure fuel. While their influence is indicated on 
the interior of the crucible, their deadly effect per- 
meates the entire wall and it frequently happens that 
while the crucible has leaked or cracked in its early 
life, the walls retain their original thickness, but 
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when broken exhibit a dead, dull colour, showing 
that the life blood has been extracted by the per- 
nicious influence of the gases. 

Both coal and coke which contain sulphur to any 
great extent will produce this result, particularly 
if used in a wet or damp condition. Imperfect com- 
bustion with oil or gas will also act the same or even 
to a greater extent, due to the fact that in the coal 
or coke fire the crucible is almost completely sub- 
merged by the fuel and thus protected from the ex- 
treme oxidising condition, thereby getting the bad 
effect more at the top of the crucible, whereas in 
the oil or gas furnace an imperfect combustion affects 
the entire surface. 

These gases are always produced at low tempera- 
tures—usually in a coa’ or coke fire immediately 
after a fresh charge of fuel, and in the oil or gas 
furnace at a slight manipulation of the air or fuel 
valves. It is noticeable that the crucible used in 
melting steel is never affected by these gases, and 
this is explained by the fact that they are plunged 
into a heat sufficiently high to eliminate all gases, 
and, while this terrific heat, together with the flux- 
ing action of the metal at this heat, tends to make 
the life of the crucible short, it will be noticed that 
the wall of the crucible, however thin, retains its 
original appearance and nature. 

Great care should therefore be given to the fuel, 
seeing first, that it is pure as possible; second, that 
it is perfectly dry; and third, that it is charged 
properly at the right time. 


Soaking. 

The life of a graphite crucible is oft times greatly 
reduced by what is called in foundry parlance 
“‘soaking.’’ While this practice is more general 
among small founders, it is observed to quite an 
extent in some of the larger plants. At the beginning 
of the day’s work the furnaces are fired, the charge 
made and the crucible placed. The moulders begin 
their work, and 9.30 a.m. finds the metal sufficiently 
melted for a ‘‘ pour,”’ but the moulder is not ready, 
and it often occurs that two, three or four hours pass 
before the pour is made. All this time the crucible 
is simply living its life on wasted energy. Under a 
condition of this kind the ordinary life of a crucible 
can be divided by three. 








British Foundrymen’s Association : 
Lancashire Branch. 


Election of Officers. 

The final meeting of the Session 1911-12 of the Lan- 
cashire Branch of the British Foundrymen’s Associa- 
tion was held on Saturday, May 4. In the unavoid- 
able absence of Mr. Penlington, the Branch President, 
Mr. W. H. Sherburn presided, the first business being 
the election of the officers for the next session. 

Mr. H. SHersurn (hon. sec.) in his report of the 
work done during the session, stated that they might 
congratulate themselves on the results attained. 
Three visits to works had been arranged by the Coun- 
cil, but owing to the recent coal strike only one, to 
Messrs. Hornsby’s Engine Works at Reddish, had 
taken place, and that had proved a pronounced 
suecess. The other two had. been postponed, 
but the Council still had the matter before 
them. The annual dinner on January 13 
wag also very successful. The financial position was 
more satisfactory than in some former years, there 
heing a small balance in hand. ‘They had 30 mem- 
bers, 83 associate members and 22 associates, which 
showed an increase, as compared with the numbers 
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12 months ago, of 10 members, 12 associate members 
and 11 associates. Those figures did not include the 
members who were.transferred to the recently formed 
Halifax Branch. The increased membership was due 
to the exertions of individual members. The balance 
sheet for the year showed income from the parent 
body £16 10s. 44d., including £4 10s. 43d. brought for- 
ward from the previous session. The expenditure 
amounted to £11 7s. 7d., leaving £5 2s. 94d. to be car- 
ried forward. The sum of £29 14s. had been received 
on account of members’ subscriptions, and had been 
duly placed to the credit of the Branch. In pre- 
senting the report Mr. Sherburn remarked, ‘‘ It is esti- 
mated that there are within the area of this Branch 
between 200 and 300 foundries. Recent developments 
in every industry using castings are demanding a 
higher standard of castings at a lower cost than ever 
obtained before. The knowledge of those responsible 
for the production of castings must therefore be 
greater in order to meet the higher standard. There 
is, unfortunately, much prejudice, misunderstanding 
and lack of interest among foundry and pattern-shop 
managers and foremen. We also find many autocrats 
among them who imagine that their results are never 
attained by any other foundries, and who have long 
revolved only in their particular orbit, and have con- 
sequently magnified it, until they are almost per- 
suaded that they are the hub of the foundry universe 
and that wisdom will die with them. I have also 
come in contact with moulders who would join the 
Association, but cannot afford to risk the displeasure 
of a narrow-minded or jealous foreman, who is really 
afraid, to have competent men about him.” 

The report was adopted. 

Mr. PENLINGTON was unanimously re-elected Pre- 
sident of the Branch for the coming year 

The CHAIRMAN said the Council, after ‘considering 
the matter, had come to the conclusion that it was 
unnecessary to have four Vice-presidents as hitherto, 
and suggested that the number should be reduced to 
two. 

The suggestion was approved by the meeting, and 
Messrs. J. Simkiss, of Manchester, and T. W. Mark- 
land, of Bolton, were unanimously appointed. 

The CuarrMan remarked that the present hon. secre- 
tary, Mr. H. Sherburn, had occupied the office for 
four years, and feeling the time had come when a 
change would be to the interest of the Branch, he 
asked to be relieved. The Committee had agreed to 
his request, but of course the matter was in the hands 
of the meeting. If the resignation was accepted the 
Counci! recommended the appointment of Mr. A. 
Harrison, who had very kindly consented to take the 
office if they wished him to do so. 

On the motion of Mr. H. Sherburn, seconde] by Mr. 
Simkiss, Mr. Harrison was elected. 

The following were appointed to constitute the 
Council: Messrs. R. W. Kenyon, D. Cordingley, F. 
Critchly, W. MeVie, H. Sherburn and T. Hilton. 

Mr. WuittaM, in proposing a hearty vote of thanks 
to the officers for their services during the past year, 
remarked that they were very greatly indebted to 
those gentlemen for all they had done to promote the 
interests and well-being of the Branch. (Hear, hear.) 

Mr. Corpincizy seconded the motion. It must, he 
said, have been a labour of love to Mr. Sherburn, to 
have fulfilled the duties of the secretaryship in the 
manner in which he had done. (Hear, hear.) 

The motion was carried by acclamation and suitably 
acknowledged. 








Tue death is announced of Mr. R. Pratt, manager for 
Cochrane & Company, Limited (Cochrane Grove Branch), 
Ormesby Ironworks, Cargo Fleet, Middlesbrough. 
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The Influence of waroen on the Corrodibility of 
ron. 


a \ 


By C. Chappell, B.Met, (Hons.\, Sheffield, 


During the past few years the subject of the cor- 
rosion of iron and steel has been receiving a well- 
merited and rapidly increasing attention. Despite 
this fact, however, it is often difficult to obtain re- 
liable information as to the specific influence exerted 
upon the corrosion of these metals by varying pro- 
portions of alloying elements. Especially is this the 
case with regard to the influence of increasing per- 
centages of carbon on the corrodibility of iron. In 
view, therefore, of the prime importance of carbon 
in the metallurgy of steel, investigations have been 
carried out to ascertain the nature and extent of 
this influence. 

Two main elements of uncertainty enter more or 
less into practically all the experimental results that 
are available in connection with this question—the 
lack of chemi@al purity in the steels employed, and the 
negligence of precautions to ensure that the steels 
shall be in a uniform condition of treatment before 
testing. 

Special attention has been paid to these two 
features throughout the present Paper, which will 
therefore constitute a basis from which the influence 
of other elements upon the corrodibility of steel may 
subsequently be individually and accurately deter- 
mined. 


General Scheme of Investigation. 


A series of practically pure iron-carbon steels has 
been prepared. Suitable bars of each steel have been 
subjected to typical heat treatments, and their re- 
lative, corrodibilities and other properties have been 
investigated in each of these various states of heat 
treatment. By these means, not only has the in- 
fluence. exerted on these properties by variations in 
carbon percentage been determined, but also the 
influence of variations in the chemical and physical 
condition in which the carbon exists in these alloys, 
within the range of commercial treatments. 

Microscopic investigations into the modus operandi 
of the corrosion of iron-carbon steels have also been 
made, and have been productive of much interesting 
and important evidence, despite the considerable 
difficulty of examining corroded surfaces at high 
magnifications. 


Production and Composition of the Steels. 


The steels were all manufactured by the coke 
crucible process in the Metallurgical Department of 
the University of Sheffield. Six ingots were made, 
ranging from 36 Ibs. to 40 Ibs. in weight. The carbon 
contents ranged from 9.10 per cent. to 0.96 per cent. 
The materials employed throughout the series were 
Swedish bar iron and charcoal. This method has 
previously proved itself by far the most satisfactory 
ene for the production of iron-carbon steel of a high 
degree of purity. ‘ Killing”’’-was effected by alu- 
minium in every case, and all the steels gave sound 
ingots. 

The chemical analysis of the steels is given in 
Table I., together with the distinguishing number 
employed throughout the research for each steel. 

It will be observed that in no case do the total 
impurities exceed 0.28 per cent. 


* Abstr 
May, 1912, 
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TABLE I.—Analysis of Steels, 


Car- si'i- Man- | Sul- | Phos- | Alumin- 
bon. con. ganese.| phur phorus.| ium. 
Per cent.|Per cent.|Per cent.| Per cent. Per cent.| Per cent. 
0.10 0.019 0.091 | 0.030; 0.011 | 0,02 
0.24 | 0.037 0.072 0.028 0.015 —_ 
0.30 0,030 0.094 0.021 0.012 | —_ 
0.55 | 0.053 0.100 | 0.020 | 0.017 0.03 


Steel No. 


0.81 0.048 0 168 0.028 0.016 _ 
096 |) 0.018 0.133 0.027 | 0.014 | 0.02 





Treatment of Steels. 


Each ingot was rolled down so as to give about 
4 ft. of #-in. round bar, and the remainder taken 
down to j-in. diameter. The treatments employed 
may be briefly described as follows :—(1) Rolled, (2) 
normalised at 900 deg. C., cooled in air, (3) annealed 
at 950 deg. C. for 20 hours, very slowly cooled in 
furnace, (4) quenched from 800 deg. C. in water, (5) 
quenched from 800 deg. C., tempered at 400 deg. C., 
(6) quenched from 800 deg. C:, tempered at 500 deg. 
C. 


Corrosion Tests. 


Method of Experiment.—Test bars, 44 in. long by 
3 in. diameter, were prepared from each steel in all 
states of treatment. Each bar was polished in the 
lathe to an uniformly high degree of polish with fine 
emery-paper, and suspended in 700 cubic centi- 
metres of filtered sea water. 

After 91 days’ immersion, the bars were taken 
out, well washed, cleaned with chamois leather until 
all adherent deposits were removed, dried thoroughly, 
and weighed again. The bars were then re-im- 
mersed in the same jars and sea water as before, 
for a further period of 75 days, cleaned thoroughly 
again, and re-weighed. 


Summary of Results. 

(1) Influence of Carbon on Corrodibility.—(a) In 
rolled, normalised, and annealed steels the corrodi- 
bility rises with carbon content to a maximum at 
saturation point (0.89 per cent. carbon), and falls 
with further increase of carbon beyond this point. 
(b) In quenched and tempered steels a continuous 
rise in corrodibility occurs, with increase of carbon 
within the range investigated (up to 0.96 per cent. 
carbon), no maximum corrodibility at saturation 
point being found in these steels. 

(2) Influence of Treatment on UCorrodibility.— 
Quenching increases the corrodibility to a maximum; 
annealing tends to reduce it to a minimum; whilst 
normalising gives intermediate values. The influence 
of tempering varies with the tempering temperature. 

(3) Factors Determining Corrodibility.—The elec- 
tromotive forces between the pearlite and ferrite, 
and between the components of the pearlite itself, are 
the principal factors determining the corrodibility 
of unsaturated pearlitic steels above 0.4 per cent. 
carbon. In mild structural steels this galvanic 
action, due to differences of potential between the 
constituents, is accompanied by galvanic action be- 
tween the ferrite crystals themselves. These differ- 


‘ences of electro-potential between the ferrite crystals 


are the result of differences in their orientation. The 
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state of division of the pearlite, and the presence 
of internal stresses in the steel, may also exert a 
considerable modifying influence on the foregoing 
factors. 

(4) The influence of time on the rate of corrosion 
varies with different steels. In a low-carbon steel 
it is shown to be practically directly proportional to 
the length of immersion. 

(5) The influence of corrosion on the resistance 
offered by a low-carbon steel to alternating stress is 
not appreciable within a period of five months’ im- 
mersion. 

(6) Three per cent. of tungsten produces practically 
no change in the corrodibility of carbon steels. 

(7) Decarbonisation increases the resistance to 
corrosion. 
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(8) The two oxides, FeO and Fe,O, (mill scale) 
both exert a microscopical pitting effect on steel 
when in contact with it in sea water. 

(9) Solubility.—The solubilities of all the steels 
were determined in several acids, and also their 
electro-potentials after forty-eight hours’ immer- 
sion. Further investigation into the factors involved 
in the solution of steel in acids is intended before 
any detailed communication on the influence of car- 
bon and trextment on solubility is made. It may 
be stated, however, that the absence of correlation 
between the corrodibilities of the steels and their 
solubilities in 1 per cent. sulphuric acid solution is 
very marked. The so-called acceleration tests, in 
which the relative solubilities of steels in 1 per cent. 
sulphuric acid solution are taken as indicative of 
their relative corrodibilities in neutral solutions, are 
entirely misleading and unreliable. 








A Chinese Iron Company.* 
The Han-Yeh-Ping Iron “and Coal Company’s 
mpeg are conducted at three chief plants: (1) 
an-yang iron and steel works, (2) Ta-yeh iron mines 


* From the “School of Mines Quarterly.” = a 








and limestone quarry, (8) Ping-hsiang coal mine and 
coking plant. The location of these plants is shown 
on the accompanying sketch map. 

The Han-yang iron works were established in 1891 
by the late Grand Counsellor Chang Chih-Tung, the 
iron-mining company in 1897, and the coal-mining 
and coking plant in 1898. Since then the company 
has recorded progress every year. Besides these three 
plants mentioned, this company owns also some man- 
ganese and small iron-ore mines in Hunan Province. 

The Han-yang Iron and Steel Works are situated 
on the northern bank of the Yang-tse River, being 
separated from Hankow by the Han River, and from 
Wu-chang, the capital of Hupei Province, by the 
Yang-tse River. The ironworks consist of three 
modern blast furnaces and produce about 500 tons of 
pig-iron every day, or 180,000 tons per year. The 
height of the two old furnaces is about 70 ft., and 
the external diameter 20 ft. About two-thirds of the 
pig-iron produced goes to the steel plant for making 
rails, angles, beams, plates, sheets, and all sorts of 
railway supplies. A small portion is used in the 
foundry, and some is sold to the native works of 
the surrounding cities. The rest of the pig-iron is 
exported to-Japan and the United States. Table ]. 
states the composition of the pig-iron and finished 
steel made by this company :— 

TABLE I.-——Analyses of Han-yang Products, 


Foundry pig- 


iron. Basic pig-iron. 


Finished steel. 











Pe 








r cent. Per cent. Per cent. 
Cc 3.80 3.900 0.400. 
Si 2.50 0.650 0.085 ° 
Mn 1.00 1.100 0.089 
s 0.01 0.045 0.055 
0.02 0.250 0.028 





The steel plant consists of six Siemens-Martin open- 
hearth furnaces, one mixing furnace, a cogging mill, 
joist and angle mill, rail mill, plate mill, and some 
other plants, capable of rolling 1,000 tons of finished 
product per day. At present the output of steel is 
about 300 tons per day. 








Association Technique de Fonderie. 





At a general meeting of the Association Technique 
de Fonderie, held at Paris recently, the following 
officers were elected :— 

President.—M. Barthe, managing-director of the 
Société Metallurgique du Périgord. 

Vice-Presidents.—Messrs. Bonnivert (foundries of 
the John Cockerill Company, Seraing, Belgium), 
Carlos-Petrement (director of the Aciéries Talleres 
de Deusto, Bilbao, Spain), Vanzetti (Aciéries 
Milanaises, Milan), Chappée (Mans), A. Deries (direc- 
tor of the Soci¢te Horme et Buire), Albert Deville 
(Charleville), Charles Haller (director of the Société 
Métallurgique d’Aubrivés et Villerupt), Tissot 
(Aciéries de Paris-Outreau). 

Treasurer.—M. Ronceray, of the Société 
Etablissements Bonvillain et Ronceray, Paris. 

Secretary.—M. Camille Didier, manager 
journal, ‘“‘ La Fonderie Moderne.” 

Members of Cowncil.—Messrs. Brasseur (Luxem- 
burg), Lamberton (Merzweiller, Alsace-Lorraine), 
Bermond (Société Bermond et Ce., Déle), J. de 
Broisgrollier (Usines de Maziéres, Bourges), Damour 
(Fonderies de Bayard, Haute-Marne), EK. Decollogne 
(Pont-Audemer, Eure), A. Dellis-Riquaire (Ferriére- 
la-Grande, Nord), Eissen-Piat (Les Fils de A. Piat, 
Paris), Albert Lebel (Amiens), Masson (‘‘ Mécanique 
Moderne,” Nancy), J. Poinsat (Etablissements 
Durenne), M. Montupet (Nogent-sur-Oise), Ramas 
(Société Francaise Métallurgique, Gorcy), Révillon 
(Paris), Thomas (Soissons), uau (Rénnes). 
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On June 8 last a party of members of the London 
Branch of the British Foundrymen’s Association paid 
a visit of inspection to the works of the Davis Gas 
Stove Company, Limited, Diamond Foundry, Luton. 
Considerable interest was attached to the visit, as 
the works in question include what is probably the 
largest light-castings foundry under one roof in 
England. The work turned out consists mainly of 
gas stoves of a considerable variety of design, but 
the foundry also produces a large range of rain-water 
goods and builders’ castings. 

On first entering the works the party were con- 
ducted through the pattern-shop, where tin and 
wood patterns are prepared from drawings. Practi- 
cally all the work in the foundry is moulded from 
cast-iron patterns, which are produced from the 
original tin patterns. The castings for patterns are 
worked up almost entirely by file, chisel, etc., and 
some very intricate work is produced in this way. 
The white-metal patterns which are frequently asso- 
ciated with this trade were conspicuous by their 
absence, except in the case of one or two small parts. 
A notable feature which attracted the attention of 
the visitors was the extent to which plate moulding 
was employed. It was difficult to find a spare corner 
on any plate, the allotment of patterns being made 
with a view to economy of space and rapid produc- 
tion. 

Curiously enough, in the foundry, which was next 
visited, although the moulding was practically all 
repetition work, there was scarcely a moulding 
machine to be seen. The foundry itself is a building 
about 440 ft. long by 300 ft. wide. The number of 
moulders employed is about 300, and an explanation 
of the absence of moulding machines was seen in the 
rapidity with which the moulds were being turned 
out by hand; in fact, we were given to understand 
that moulding-machine makers would not guarantee 
a similar output from machines. The whole of the 
moulding is conducted on a piece-work basis, which 
the firm consider to be conducive to rapid work. The 
sand used on the moulding floor is a rather sharp, 
local yellow sand, and a high proportion of used sand 
is employed. 

At one end of the foundry building are situated 
two drop-bottom cupolas of 5 ft. 6 in. diameter, 
which have each a_ capacity of 10 to 12 
tons per hour, the average melt per day 
from one cupola being about 70 tons. The 
system of melting is somewhat distinct from the 
usual grey-iron foundry practice, the tapping being 
continuous from the arrival of the first metal to the 
close of the day’s melt. The cupola is kept well 
charged to the charging door and the tapping hole 
is not botted up after the first tapping. Slagging, 
too, is practically continuous, largely by reason of 
the fact that the crucible of the cupola is only some 
18 in. deep and consequently there is no room to 
allow slag accumulation. , 

The ladles for conveying the metal to the pouring 
floor follow each other rapidly, and to catch the 
stream of continuously-flowing metal from the cupola 
a small tray-formed ladle is swung into position 
during the changing of the receiving ladles. lhe 
metal is then run to the moulding floor on overhead 
runways covering the whole moulding area. These 
runways are employed for all the conveying opera- 
tions of the moulding floor, though the main tracks 
are also laid with narrow-gauge rails. 

As regards the cupola practice, a hard Durham 
coke is used, and the ratio of coke consumed is 
13 ewts. per ton of iron. For the work which this 


A Large Light-Castings Foundry. 





foundry turns out, as is usual, a highly phosphoric 
pig is employed, the brands at present in use being 
principally Kettering and Wellingborough. The 
foundry’s own scrap and purchased light scrap with 
this pig make up the charge. As flux for the cupola 
is employed a chalk, which on analysis shows about 
70 per cent. calcium, and the amount charged is 
40 ios. per ton of metal. For the cupola blast both 
a fan and a positive-pressure blower are installed, 
but. the fan has long been out of commission in 
savour of tne blower. An electric motor of 65 h.p., 
500 volts, and 750 r.p.m., operates the blower. 

In the core-room, which was in turn visited, the 
same sand as employed in the foundry is used for 
core-making, with a German core-compound as 
binder. The core-making practice is worthy of par- 
ticular attention. The core-makers are mostly girls 
working on the day-wage basis. It will, of course, 
be understood that repetition cores in large quanti- 
ties are turned out, and as these cores are made of 
a mixture which until baked is extremely tender 
and weak, the usual practice of turning the core 
out of the box before baking cannot be employed. 
Accordingly the bottom half of the core-box is large 
duplicated, and in one of these the bottom half is 
made; the top part is then placed en and the top 
box removed, leaving the complete core in the 
bottom half. The core is then taken in this part to 
the drying stove, and a fresh bottom part with the 
original top used for the next core. This, of course, 
means heavy outlay in bottom core-boxes, but is 
necessary in the system. The cores when baked are 
extremely hard and _ stand considerable rough 
handling. 

Passing from the core-room the visitors inspected 
in turn the grinding and dressing shop, equipped 
with carborundum and other grinding wheels; and 
the enamelling and finishing shops. In the ware- 
house, where the stoves are packed, a great variety 
of finished articles was to be seen. In one corner is 
the stove-testing shop, a darkened room where the 
flames of the burners are tested before the stoves 
are finally fitted. The packing room and despatch- 
ing department is served by a branch of the railway 
running directly into the works, so that the goods 
may be loaded straight to the trucks for consigning. 
The whole works are lait out with a view to rapid 
production and economy of operation, and the out- 
put runs to something like 40 or 45 tons of cast- 
ings per day, which, in view of the light nature of 
same, is very considerable. The works are lighted 
throughout by incandescent gas. 

At the conclusion of the visit the members were 
met by Mr. Harotp Davis, one of the principals of 
the Company, who expressed his pleasure at seeing 
them there. He remarked that the works had been 
occupied for the last five years, and during that 
time had about doubled in size. He had no doubt 
the practice they had seen was very different to 
that which obtained in most of their foundries. 

Mr. J. E. Extis, Vice-President of the Branch, 
expressed the thanks of the Association and the 
members to the firm for their kindness in permitting 
the visit, which then concluded. 








We have received from Messrs. ALLpays & ONIONS 
Pyreumatic Encrinerrtnc Company, Limitep, Great 
Western Works, Birmingham, a copy of their new 
catalogue of water boshes and tue irons, wrought 
and cast water-tue irons, smith’s hearth backs, swage 
blocks, mandrils, ete. 
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The Manufacture of Angle Plates. 


By Francis W. Shaw. 


Some twenty-eight years ago, a small firm of en- 
gineers, now defunct, put on the market a small line 
of angle-plates. Quite unexpectedly the demand at 
once became fairly large, showing that there existed 
quite a large number of users who preferred to buy 
rather than make their own. For many years the firm 
in question had the entire supply in their hands, 
and even to-day the firms manufacturing angle-plates 
could probably be counted on the fingers of one hand, 
although practically every firm of engineers’ supply 
merchants holds stocks and catalogues them. With 


ANGLE Pate 
witH WEss. 


Fie. 2.—ANGLE PLATE 
witHout Wess. 


competition, prices have naturally found a fair level, 
making the question of methods of manufacture an 
important consideration. 

Angle-plates are of three general types as shown in 
Figs. 1, 2, and 3. Each of these types are made in 
several different ways : with webs, as shown in Fig. 1; 
without webs as Fig. 2; planed on outside faces and 
edges; when without webs, planed all over; with 
slots ; without slots; with specially arranged slots. To 
cover all these different arrangements, and at the 
same time avoid a burdensome multiplication of pat- 
terns, needed a fair amount of consideration, the re 
sult of which will be made clear later. 

Of angle-plates Figs. 1 and 2, with their variations, 
the number of different sizes listed is 36, ranging from 
3 in. by 1} in. by 15 in. to 24 in. by 12 in. by 12 in. 


A considerable part of the sale consists of castings 
unmachined, many firms, particularly the smaller 
ones, being desirous of machining the angle-plates in 
their own works. In addition, many ‘“‘ specials ”’ 
are asked .for, consisting of sizes not listed, this 
entailing again special methods of manufacture to- 
minimise pattern-making and moulding. Fig. 4 
shows a variation in location of slots, the taste in 
slots being a very variable one. 

There is scarcely a machine tool in which the angle- 
plate does not play at times an important role. On 
the lathe type Fig. 2 is used for bolting on work in 
which a face or hole has to be turned or bored at right 
angles to some other face or part. Sometimes two 
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ANGLE Pirate Fic. 4.—Spectat ARRANGE- 
with TrEr Sots. MENT OF Sots. 


are used to act as a vise. On the milling machine, 
slotting machine, planing machine, boring mill, boring 
machine—in fact on practically every machine tool— 
they are used for chucking work where faces, etc., 
have to be machined mutually at right angles. The 
angle-plate type Fig. 3 is of particular service on 
planing machines, probably more being used for this 
work than any other. . 
Making the Patterns. 

Fig. 5 shows some of the means used to save 
multiplication of patterns. All standard patterns are 
made of cast iron, the side plates and webs being 
loose—-in separate pieces. The two side plates A and 
B are planed all over to the shape shown, and the web 
D is made from a wood pattern and filed up smooth. 























Fig. 5,.—ConstRvcTION or 
in dimensions A, B, and C respectively.. Fig. 3 type 
is made in 8 different sizes, ranging from 6 in. by 
3 in. by 24 in. to 30 in. by 24 in. by 18 in. in the 
same dimensions. In all, then, are 44 different sizes, 
and when it is considered that standard types are 
made each in four different varieties—making 176 in 
all—the necessity for careful methods of manufacture 
will be self-evident. 


STANDARD 


AND SpecrAL PATTERNS. 

Note the section C of the web showing a slight taper, 
and the corner of the fillet blunted to prevent acci- 
dental damage. The parts are freely dowelled to- 
gether with taper dowels. The slots are machined 
from the solid, and are slightly tapered with corners 
rounded to facilitate drawing from the mould. 
Special patterns are made of pine, and the slots cored 
out with dry sand cores, The prints are arranged to 





be fast to the pattern (see R, Fig. 5), and are there- 
fore’ made so as to draw from the sand in the manner 
shown later. No attempt is made to produce an 
elaborate job, and they are not even painted or var- 
nished. No fillets are fitted, but the moulder is in- 
structed to use care in moulding off the sand. As a 
rule suitable webs for the wood patterns are to be 
found amongst the standard metal ones. When 
specials are needed without slots or with slots in one 
face only, the pattern is arranged to mould one face 
(the slotted face when slots are to be furnished) up, 
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Moulding Standard Angle-Plates. 

To describe methods in general it is proposed to con- 
sider type Fig. 1 angle-plate. 

The first. point to be considered in developing, this 
method is the position of the pattern in the mould. 
In order to save core-making, the only available 
method will be found to be that shown in the illustra 
tions, i.¢.,corner down. Moulded in any other way, 
it is almost impossible to arrange the work so that 
the cores will be left in. But this method has several 
other incidental advantages. First, the outer faces are 























Fic. 6.—First Operation : RamM-up 
the mould being inverted for casting so that this face 
is at the bottom. The joint is at this face. Extra 
machining is allowed on the narrow edges, always cast 
up, to take the dirt, and in the larger sizes dirt risers 
are provided. Multiplication of core-boxes for the slots 
is avoided, as far as possible, by a standardisation of 








Fie. 7.—Sreconp Operation : Locate 
widths and lengths of slots, the combined thickness of 
plate and length of print being made to coincide with 
the depth of the core-box. This system of pattern 
making has been brought to such a degree of. perfec- 
tion, that only in exceptional cases is more than half 


an hour needed to prepare a pattern for a special. 


Drac ON SpecitaL Jorntine-Boarp. 

cast down, ensuring cleaner surfaces; second, the 
sand lifted in the cope is of a stiff form and lifts 
easily; and third, the gating is of such a character 
as to avoid the impingement of the stream of metal 
on cores, and dirt is readily flushed away. 


Fig. 6 shows the first operation—ramming up the 








PATTERN AND GATE-FORMER IN DRrac. 

diag or bottom part on a specially prepared jointing 
board. At this moment the pattern is not in position. 
The angular part of the jointing board is made longer 
than the pattern, so as to form as it were prints for 
the greensand core in the cope or top part. At each 
end of this part is-cut a groove into which cylindrical 
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Fic. 8.—Tuirp Operation : Ram-vup Corr. 


» 


The price of specials is only a little in excess of 
standards, the price as a rule being that of the 
nearest larger size standard, and nett list instead of 
10 per cent, discount (to the user), 


PATTERN IN POSITION. 


FourtH Operation: Remove Corr with 


sticks are fitted io form prints for the runner and 
riser. The breadth of the angular faces coincide with 
the breadth of the outer faces of standard patterns, 
so that.when the drag is removed, turned over 2nd 
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pattern inserted, the latter occupies the position 
shown in Fig. 7, a view of the second operation. 

The second operation entails the insertion of the 
pattern and gate and runner formers, the latter being 
located in the depressions left by the cylindrical prints 
shown in Fig. 6. These gate and runner formets 
are made of cast-iron, and are carefullly smoothed 
up. 

Fig. 8 shows the third and fourth operations. The 
cope has been rammed up, and is now being lifted 
from the drag, drawing with it the whole of the pat- 
tern, and leaving in the drag for subsequent with-, 
drawal the gate and runner formers. The whole of 
the pattern being surrounded by sand and the slots 
also filled, there is no necessity to secure the pattern 
to the cope. On account of the abundant taper in 
every direction, there is practically no danger of sand 





Section at B B. 


Fic, 9.—FirtH OPERATION : 


remaining behind. All the sand joints are made with 
“wet ’’ dry sand plastered on. Ordinary dry sand 
does not readily adhere to angular faces such as 
these. The ‘‘ wet” dry sand is, of course, used pre- 
vious to ramming up the cope. 

Kig. 9 shows the cope removed and turned over. 
In the section at AA the sideplates and ribs have 
been removed. The section at BB shows how the 
sides are withdrawn, leaving the green sand cores fo1 
the slots standing. There is little danger of disrupt- 
ing the cores, as the pattern plates are guided by 
their lowermost edges until they leave the cores. 





Section at Storts. 

Fic. 10.—Sixta Operation: Finish Movu.p 
As a safeguard against this the cores are stayed by 
sprizgs or cut nails in the manner indicated in Fig. 
10, which shows the completion of the mould. In the 
operation of ramming up the cope, the down runner 
gate and heads are formed by special patterns which 
are connected by round metal pins to the tops of the 
lower runner and gate formers. These are not shown. 
Not infrequently after closing up a mould, particles 
of dirt remain in the lower parts of moulds. By the 
mould construction shown, all such particles are 
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swept along the bottom angle up the riser, whose 
duty is to act as a dirt expeller rather than as a 
feeder. 

Fig. 11 shows how the same jointing board is made 
use of for the curved-edge type of angle-plate (Vig. 
2). At will be noted that the ends of the curve 
project into the drag. The little sand which projects 
under the curved edge after ramming up the drag 
must, of course, be removed, and the joint made 
by hand. This entails, however, very little extra 
labour, which can, indeed, in the case of the chief 
renning sizes be obviated by fitting in strips of wood 
specially formed in the gaps beneath the curved edge. 


Moulding Special Angle-Plates. 


Special sizes made from wood patterns as Fig. 5, 
view at R, are dealt with as shown at Fig. 12. The 





Section at A A 
REMOVE PATTERN FROM COPE. 
purpose of the angular-shaped prints will be seen on 
a reference to Fig. 5. The cores at the left-hand 
side (dry sand) are bevelled off by the moulder as 
shown. The angular gaps at A are filled up after 
withdrawing the pattern. To ensure the cores being 
fixed at right angles to the faces a template D, is 
furnished, shown in position at D, in dotted lines. 
The depth of the slots in the template is rather 
less than the thickness of the plates, so as to ensure 
a little clearance at the top of the cores, avoiding 
a crush. Before this method was adopted much 
trouble was occasioned in this way, and cores were 


ECTION AT RUNNER 
AND Repiace Corr Reapy ror Castine. 


frequently out of square so much that when trimmed 
up the slots were inordinately wide. 

Fig. 13 shows how angle-plates narrower than 
standard are dealt with, using the nearest standard 
jointing-board. The sand at C in the cope projects 
below the joint. Where several angle-plates of the 
same size are needed to supply an order, this space 
is made up in the jointing-board by an angular strip 
to save jointing. Variations from standard lengths 
are dealt with by cutting the gates by hand if longer 
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than would be permitted by using the standard gate ing parts of the cope sand is necessary every time. 






and runner formers; if shorter than standard ‘lie This wire method of supporting sand is well worth Hi 
gate and runner formers may be used, and the re general adoption. The writer has personally given ii 
maining part of gate cut by hand. There is a limit, it a good testing for very nearly every purpose. The 4 
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Section at B B. Section at A A, 
Fig. 11.—Compretep Movtp or ANGLE-PLATE witH OnE CuRVED EpcGe (Stots OmirTep). 









of course, to the additional length of angle-plate wire is readily bent to the exact shape required, hence 
which can be made on the standard jointing-board, can be arranged to fit extremely close to the patterns 
particularly if it have webs. This limit is the limit and be got into small space. Bent in the manner 
of weakness of the projecting sand at C, Fig. 9. To shown, it affords sufficient strength to resist all 
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Fic. 13.—AnNGie-PLate NARROWER THAN STANDARD. 



























SfeciraL ANGLE-PLATES. 





Fic. 12.—Mov.pine 





some extent this Weakness can be obviated by the ordinary forces due to turning over the mould and 
means shown at cig. 14. Ordinary gaggers might the weight of the sand _ itself. 
be used, but the method shown is far more practic- Wires, or gaggers, and sprigs (as used at Fig. 10) i 
able, and comparatively cheap and simple. Wire, should be dipped in stiff clay-wash before being in- ’ 
varying from 3-16 to 3 in. in diameter, is bent to sorted; otherwise, if extending too close to the pat- 
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Fig. 14.—Metnop or Supporting Sanp Betow Joint or Core 1n Larce Sizes. 











the shape shown. To avoid a possible crush from the tern, the sand may drop off into the mould at some 
top, the wire is sunk into grooves chipped into the inopportune moment. 

cross bars of the cope, as shown. In the largest The methods above advocated have proved so suc- 
sizes this method of strengthening the downward hang- _ cessful as to make the description of more than local 
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interest, as it is applicable not only to the articles 
cited, but to many other similar articles. The saving 
arising from the adoption of specialised methods in 
the foundry is too seldom realised. Oft-times the 
provision ‘of “some” simple tackle—as the jointing 
board described—or the careful development of a 
method, would result in untold saving in labour cost. 








Ferro-Tungsten v. Tungsten 
Powder. 


The use of ferro-tungsten in the manufacture of 
tungsten and high-speed steels offers many advan- 
tages over the more generally known tungsten pow- 
der. The Société Anonyme Electrometallurgique, 
Procédés Paul Girod, _Ugine (Savoie) manufacture 
the following different qualities of ferro-tungsten : 
Quality “0” containing about 60 to 65 per cent. 
tungsten and about 3 to 4 per cent. of carbon; 
quality “1” containing about 60 to 70 per cent. 
tungsten and about 2 to 3 per cent. of carbon (these 
two qualities may be used for crucible-making for 
tungsten steels high in tungsten, if the iron is low in 
carbon); quality “‘2” containing 75 to 80 per cent. 
tungsten and 1 to 2 per cent. of carbon (this is in 
use by manufacturers of high-speed tool steels) ; 
quality “3,” containing 80 to 85 per cent. tungsten 
and maximum 0.75 per cent. to 1 per cent. of carbon, 
average 0.5 per cent. C. (this quality is specially 
manufactured for the purpose of replacing tungsten 
powder, which has already been abandoned by many 
of the latest special-steel works of France, Austria, 
Germany, Sweden, Russia, America, etc.). 

The Company supply an alloy melted in the elec- 
tric furnace at a very high temperature. In this 
the iron and the tungsten are intimately combined, 
which greatly facilitates the integral absorption of 
the tungsten by the fused. steel. In the ferro-tung- 
sten there are practically no impurities, 0.03 per 
cent. phosphorus and sulphur being the maximum. 
Manganese and silicon are only contained in insig- 
nificant quantities, and the maximum carbon is 0.75 
per cent., generally 0.5 per cent. It is possible to 
obtain an alloy containing less than 0.5 per cent. 
carbon, but practice has shown that a good high- 
epeed steel must contain approximately 0.3 to 0.5 per 
cent. of carbon. The Company claim and, indeed, 
guarantee that, from the mechanical standpoint the 
use of their 85 per cent. tungsten alloy gives superior 
steels to those manufactured with tungsten powder. 
Further, they claim that steel users may obtain, in 
many cases, the same quality of steel as. that pro- 
duced with tungsten powder by the use of their 80 
per cent. tungsten alloy. 

The ferro-tungsten is a product melted at a very 
high temperature, and being in pieces quickly be- 
comes fused and completely assimilated by the steel. 
With the use of tungsten powder, however, the situa- 
tion differs. The powder is refractory; it is a 
chemical product, more or less pure, and still con- 
taining a fair ‘quantity of tungstic acid. This con- 
stitutes a first loss, as the acid does not: mix tho- 
roughly with the molten mass. Another drawback 
is the high temperature which must be reached in 
order to fuse all the tungsten powder added to the 
steel. 

Finally, the Company claim that the composition 
of their ferro-tungsten is very regular, so that be- 
tween the single pieces of a charge there is practi- 
cally no difference in tungsten contents. This is an 
important feature, for steel manufacturers highly 
prize the regular and homogeneous qualities of the 
steel they produce. 
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Annual Convention of the British 
Foundrymen’s Association. 


The following is the official programme of the forth- 
coming Convention at Cardiff of the British Foundry- 
men’s Association, to be held on August 6, 7 and 8 
next : 

Tuesday. 

Morning, 9.30 a.m. (open to members only).— 
Minutes of Annual Meeting, 1911; election of officers ; 
Mr. Buchanan’s_ notice of motion re alteration of 
Annual Meeting. 

10° a.m. (open to members and _ visitors).—-Presi- 
dential address. Papers :—‘‘ Modern Brass Found- 
ing,’ by H. 8S. Primrose, Glasgow; ‘The Training of 
Apprentices,’’ by J. W. Horne, B.Sc. (Edin.), Assoc. 
Inst.C.K., Erith; ‘‘ Coking in South Wales,” by R. 
H. Greaves, Cardiff. 

Afternoon.—Visit to the Dowlais. Works of Messrs. 
Guest, Keen & Nettlefolds, Limited. Trains will 
leave The Hayes, Cardiff. at 2.15 p.m. 

Evening.—Reception by the Right Honorable the 
Lord Mayor of the City of Cardiff in the City Hall, 
Cardiff, at 7.30 p.m. 


Wednesday. 

Morning, 9.30 a.m.—Papers :—‘‘ The Influence of 
Sulphur on Cast Iron,” by H. I. Coe, M.Se., Bir- 
mingham; ‘“‘ Moulding a Water Jacketted Gas 
Engine Cylinder,” by J. G. Robinson, Halifax; 
‘* Pattern Making,’’ by R. H. Schofield, Manchester ; 
‘** Moulding Sands,”’ by A. B. Searle, Sheffield. 

Advance copies of the Papers to be presented before 
the meetings may be had after July 20, on applica- 
tion to the Secretary. 

Afternoon.—Visit to and around: Cardiff Docks. 
Saloon carriages* provided by ‘the Cardiff Railway » 
Company, will leaye Rhymney railway station, 
Cardiff, at 2.15 p.m.. 

Evening.—Visit to the. Penarth Docks and hydraulic 
houses. Train will leave Taff Vale Railway, Cardiff 
Station, at 6 p.m. 

Thursday. 

Picnic in the Wye Valley. Train leaves Cardiff 
Great Western Railway at 10 a.m., and arrives 
Symonds Yat at 12.36.° Lunch at 1.0 p.m. Drives 
from Symonds Yat 2 p.m., via Moss Cottage and 
Tintern, and arrive Chepstow at’ 5.30 p.m. Tea at 
6 p.m. Departure from Chepstow 7.5, or 8.29, 
arriving at Cardiff 8.37, or 9.32. 

Members are requested to notify Mr. H. Griffiths, 
70, Partridge Road, Cardiff, not later than Saturday, 
July 22, if they intend to join in the picnic to the 
Wye Valley, in order that proper arrangements can 
be made. Accommodation cannot be guaranteed for 
those who fail to give notice. 

Special arrangements are being made for the ladies 
during the morning and afternoon business meetings, 
conveyances being provided for visiting places of in- 
terest in and around Cardiff. 








Mr.+J. Piatt, who was intimately connected with 
Fielding & Platt, Limited, Atlas Works, St. Luke’s 
Street, Gloucester, died recently at the age of 75 years. 


Mr. J. P. W. Watker, formerly general manager of 
the Dalmellington Iron Company, Limited, has died 
after an illness of some duration. He entered the e¢er- 
vice of the Dalmellington Iron Company in 1874, and 
after twelve years in the drawing office was appointed 
general manager in 1886 on the death of Mr. John 
Hunter. He occupied that position for twaty years, 
and his resignation was much regretted. 
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‘Moulding a Test-Head Matching Piece. 


By Sydney G, Smith. 


[Aut Rigurs ReserRven.]} 


The accompanying drawings show the tackle and 
methods of moulding a test-head matching piece 
similar to that shown in Fig, 1. The diameter of 














and the thickness 2 in. Four internal cross ribs, as 
shown, form part of the casting. 
Fig. 2 shows a sectional view of the arrangement 
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the matching piece depicted is 6 ft., the depth 2 ft., 6 nes. For TS oP 











| 




















A> 
ZA Xi Holes '? 
' 


by \ 
4 
\ 











é / Lg 


of the completed mould ready for pouring, while in 
Fig. 3 are shown the casing and mould board set. 
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Fig. 3. 
‘ : : Fig. 4 shows a view of the cope formed, with two 
On the right is shown a section of the. brickwork plates bolted together. The right-hand section of 
completed. _ the sketch shows the half-mould finished. 
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In Figs. 5 and 6 are depicted the twc plates which 
form the inside and top. The drawings should be 
self-explanatory. 

When making this tackle no detail should be over- 
looked. The plate shown in Fig. 6 is cut througn, 
with a thin strip of iron smeared with loam, from 
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centre to the outsides. A solid plate of this size 
would fracture when drying if this precaution were 
not taken. Cutting through allows contraction and 
expansion to take place. The spring of the plate 
resulting from being cut is taken out by being 
patelped and bolted as shown. 


STI SY 


The Production of Iron and its Alloys in the 
Electric Furnace. 


The subject of the electric furnace in its relation 
to the production of iron and its alloys was presented 
in a practical and most interesting way before tire 
members of the Birmingham Branch of the British 
Foundrymen’s Association on May 18, in a lecture 
given by Mr. J. H. Stansbie, B.Sc., F.1.C., of the 
Municipal Technical School. Mr. G. Hailstone pre- 
sided. 

Assuming that some of his hearers, were not 
electricians, Mr. Stansbie commenced with a brief 
account of electro-magnetic induction for the pro- 
duction of current. This part of his subject he 
illustrated by means of one or two simple experiments 
and the exhibition and dissection of a small genera- 
tor; and he then proceeded to show how resistance 
to the flow of the current caused electrical energy 
to convert itself into heat energy which could Le 
utilised for metallurgical work. The system of units 
used in electrical measurements having been de- 
scribed, the lecturer explained that the kilowatt hour 
(Board of Trade unit) represented a quantity of 
electrical energy which would raise 22 lbs. of water 
100 degrees C. To put it more practically to the 
ironfounder, 155 of these units would be sufficient to 
melt one ton of cast-iron. That was the theoretical 
estimate, and under practical conditions the loss would 
not be very great. The first practical form of the 
electric furnace was that in which the arc formed 
between two electrodes, as in the case of the arc 
lamp was utilised to heat the melting zone. The 
lecturer had before him a small laboratory are 
furnace of the simplest form, consisting of two large 
firebricks, hollowed to hold a crucible. Having shown 
that to produce the arc the two carbons, or electrodes, 
must be touching when the current is switched on 
and afterwards separated, Mr. Stansbie explained that 
he was using a current of 74 volts, and the arc-space 
between the carbons was about 1} ins. 

Continuing, he said, ‘‘ When two carbon rods form- 
ing the terminals of the leads from the bushes of a 
dynamo or an alternator are connected momentarily 
and then separated, the rush of current develops so 
much heat that some of the carbon is volatilised 
and forms a bridge of vapour across the gap between 
them, through which the current passes. The re- 
sistance of this vapour is so great that much heat 
is generated, and a temperature approximating to 
3,500 deg. ©. is attained in the space between the 
earbons. The minimum pressure which can be used 
to form an are is 30 volts for alternating, and 40 
volts for direct current. The region is the neigh- 
bourhood of the carbons is the hottest space it is 
possible to produce by any means at present at com- 
mand. 

‘* It is to be borne in mind that heavy currents 
under low pressure are the most advantageous for 
the generation of heat. The resistance of solids and 
liquids is mostly used in conjunction with the are 
for electric smelting. 


Having melted in the furnace in a small carbon 
crucible a charge of washed cast-iron and pure sili- 
con, the lecturer proceeded, with the aid of black- 
board diagrams, to describe some of the principal types 
of electric furnaces designed for practical work. The 
simple are furnace, in its more generally used form, 
consisted of a vessel, having a very refractory car- 
bonaceous material, which was also a conductor, under- 
neath the material to be melted. A carbon block, 
suspended above the charge in such a way that it 
could be raised or lowered, served as the positive 
electrode. This was brought down so as to make an 
are between the material itself and the carbon block, 
and the current passed through the actual charge in 
the furnace. The charge when melted was run out 
at the bottom. This principle had been very largely 
applied in America in the early days of the electric 
furnace for the making of ferro-alloys. 

Electric furnaces could be arranged in four classes 
as follows :—(1) Are furnaces; (2) resistance fur- 
naces; (3) arc-resistance furnaces; (4) induction or 
transformer furnaces. Examples ofall these types 
had been used for iron and steel smelting, but only 
those furnaces which had been in successful use 
would be mentioned. 


The Heroult Furnace and its Modifications. 

The lecturer continued as follows :— 

‘*To Héroult must be given the credit of making a 
distinct step up in the application of the electric 
furnace to steel-making e had already laid the 
foundation of the aluminium industry when he 
turned his attention to steel smelting. He had the 
arc-resistance principle clearly in mind, and applied 
it very successfully. 

‘The bed upon which the operation is conducted 
consists of a refractory non-conducting material, and 
the most generally useful is dolomite lime. The upper 
part is built of silica bricks, and the outer casing is 
constructed of iron plates, which are separated in 
parts so as to prevent the formation of a magnetic 
circuit. The electrodes consist of solid blocks of car- 
bon which are connected with the leads from the 
current generator or transformer, and are so 
suspended that they can be readily raised or lowered 
as required. The whole structure is arranged so that 
it can be tilted for running off either slag or metal at 
will. 

‘* The operation may be commenced in the cold fur- 
nace by introducing part of the charge of, say, p'g- 
iron and scrap, and then lowering and raising the 
electrodes so as to form arcs between their lower 
ends, and the surface of the charge. The current 
is then conveyed from one electrode to the other 
through the charge itself, the resistance being largely 
furnished by the poor contact between the separate 
pieces in the bulk. In this way the necessary heat 
is developed for melting. When the charge is molten 
a slag is formed by the addition of lime and iron ore 
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which when melted form a blanket of liquid matter 
into which the electrodes just dip. Heat is mainly 
developed by the resistance of the slag, which de 
creases as its temperature increases. Thus its con- 
ducting power is greatest where it is in contact with 
the electrodes and falls somewhat between. It is 
possible to arrange the distance between the elec- 
trodes so that part of the current shall be conveyed 
by the slag and part by the bath of metal beneath. 
The temperature is, therefore, more or less under 
control. The electrodes do not come into contact 
with the molten metal, so that it cannot take up 
carbon from them, and this is an important factor 
in the refining. It may be noted here that the 
great feature in electric refining is the readiness 
with which the composition of the slag may be varied. 
Thus, it may be made oxidising, neutral, or reducing 
at will, and as it can be removed and a fresh slag 
formed, the refining can be carried to the highest 
limit. After refining, additions can be made and 
alloys of any desired composition produced. 

“Thus the Société Electro-Métallurgique Frangaise 
make ferro-chrome, ferro-tungsten, ferro-nickel, and 
ferro-silicon in their Héroult furnaces at Froges and 
La Praz; and Dr. Héroult states that he can make 
steel practically free from silicon, sulphur, and phos- 
phorus, and containing from 0.02 to 2 per cent. of 
carbon. Such metal can be cast sound, and is of 
tool-steel quality. Furnaces up to 5 tons capacity 
are in use.’’ 

In the Girod* modification of the Héroult furnace, 
the current, instead of passing only, or in 
greater part, through the slag, was made, by 
a system of multiple electrodes distributed round 
the arch, to pass more or less uniformly through the 
whole of the bath, so as to get a more uniform dis- 
tribution of the heat. This furnace was doing good 
work, but all modifications of the original furnace 
had to undergo the test of experience. 


The Hering Pinch-Effect Furnace. 

‘* Tt is well known that a contraction in the cross- 
section of a liquid conductor takes place when a 
current is passing through it. This is due to electro 
magnetic force, which acts from the circumference to 
the centre of the column, thus producing a kind of 
pinching action. Hering has taken advantage of 
this effect in the construction of his furnace.t The 
solid-metal electrodes described above are replaced 
by tubes constructed in the bed-lining of the fur- 
nace, and lined with refractory material. The 
hottoms of these ‘“‘resistor’’ tubes, as they are 
called, are closed by hollow water-cooled plugs which 
are connected up with the current supply. ‘'h 
are usually two of these tubes, but with three-phase 
current three may be used. In order that the fur- 
nace may work, the resistor tubes must be full of 
molten metal, and also connected with each other 
by the motlen bath. When the current is passing 
the pinch effect causes the metal in the tubes to rise 
up the centre and fall down the sides, and in this 
way a circulation is set up which not only keeps 
the bath of metal in motion, but also helps the dis- 
tribution of heat through it. Just over the tubes 
the surface of the slag is lifted up as though the 
metal underneath were being bumped up against it. 
This gives the bath somewhat the appearance of 
boiling, although no bubbles escape. Such an action 
must evidently assist the refining.” 

Another furnace described by the lecturer was 
the Nathusius.t One of these, with a capacity 
of six tons, had been in constant operation for 
eighteen months. The Nathusius was a further modi- 








* See Foundry Trade Journal, March,1910, page 150, and June, 
1910. p ge 297. 

+ Ibid. May, 1912. page 295. 

t Ibid, December 1911, page 641. 





fication of the Girod. Three-phase current was 
utilised by Nathusius in his furnace, which was an 
arc-resistance furnace. The current circulated not 
only through the bath of metal, but also through 
the dolomite lining, which, became somewhat con- 
ductive at a high temperature. The passing of the 
current through the bottom of the bath, and so 
securing a more uniform temperature throughout the 
charge, appeared to him (the speaker) the principal 
advantage of the Nathusius furnace. This furnace 
certainly appeared on the face of it to give more 
uniform results than could be got with those pre- 
viously described. 

‘The electric furnace as a simple melter cannot be 
used economically, so that when part of the charge 
ean be run into the hot furnace in the molten con- 
dition, considerable saving is effected. This has been - 
carried out with the partly-refined metal from the 
mixer and also from the Bessemer converter, but it 
involves the tapping of the metal and its transfer- 
ence by ladle to the electric furnace in both cases. 
Messrs. Verdon, Cutts & Hoult, of Sheffield, have, 
however, succeeded in combining the two processes 
in one vessel, and their furnace will make its mark 
in the future.” * 


The arc Furnaces. 

‘* There are very few arc furnaces, pure and simple, 
used on the large scale, and of these the Stassano 
furnace has proved the most successful for iron and 
steel work. It is, however, more costly to work than 
the furnaces already described, and can only have 
a limited application. It was taken up by the 
Italian Government, and used for the production of 
gun-steel. The furnace is circular in cross-section 
and has a dome roof. The furnace space is lined 
with refractory material, and the carbon electrodes 
enter it about midway between the floor and roof. 
They are fitted with regulating gear by which they 
can be caused to meet in the centre of the chamber, 
or their ends may be brought flush with the walls. 
There are tap holes for metal and slag, one near the 
bottom of the hearth and the other midway between 
it and the electrode openings. The whole structure 
is mounted on an axis slightly inclined to the verti- 
cal, so that one side of the hearth is always a little 
lower than the other when it is in rotation. The 
electrodes rotate with the chamber, and contact 
with the power leads is kept up by an arrangement 
of brushes connected with the axis at the top of 
the chamber. The charge is heated entirely bv 
radiation from the are space and the side walls of 
the chamber. Furnaces of various sizes have been 
built; but one with a chamber about 3 ft. in 
diameter and 3 ft. high will take a current carrying 
energy at the rate of 456 h.p., i.e., 2,000 amperes at 
a pressure of 170 volts.” 


The Induction Furnace. 

“The construction of this furnace is quite distinct 
from that of any of the foregoing, as it is worked 
entirely without electrodes. It is in its original 
form a step-down transformer, and was first intro- 
duced by Ferranti. The most successful of the early 
furnaces of this type is that constructed by Kjellin 
at Gysinge Bruk, in Sweden. In principle a step- 
down transformer consists of a continuous ring or 
core of soft iron enclosed in a coil of insulated thin 
copper wire of many turns. This primary coil is 
surmounted by a coil of insulated thick copper wire 
of few turns, which forms the secondary circuit, and 
is quite separate from ‘the primary one. If now 
light alternating currents at high pressure are sent 
through the primary coil, heavy currents at low 
pressure are induced in the secondary coil when its 





* Foundry Trade Journal, June, 1910, page 317. 
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terminals are connected. The ratios between current 
and pressure in the two coils follow a simple law. 
Thus, supposing the primary coil to consist of 1,00) 
turns and the secondary of 10 turns, and that the 
primary were carrying a current of 100 amperes at 
3,000 volts, then the induced current in the 
secondary would be 10,000 amperes at a pressure of 
30 volts. There are, of course, energy losses in the 
transformer, but these are comparatively small. 

“It has been remarked already that heavy currents 
at low voltage are the most suitable for heat pro- 
duction by resistance. Now, suppose the secondary 
coil above to consist of one turn only, and that its 
cross-section be limited so as to offer sufficient re- 
sistance to the passage of the heavy induced current 
through it, the possibility of its being melted bo- 
comes evident. This is the principle of the induction 
furnace, in which the metal to be treated forms the 
secondary coil of one turn in the transformer. 

“In the Kjellin form the furnace is circular in 
section, and the hearth consists of an annular space 
in the masonry lined with either acid or basic 
material, and provided with a tap hole and cover 
which is made in sections, so that any’ part of the 
hearth can be readily inspected. A massive soft-iron 
core, made up of thin plates and rectangular in 
form, is arranged so that one side passes through 
the centre of the circle of which the hearth forms 
the boundary. This is surrounded by the primary 
coil of many turns, the terminals of which are con- 
nected with the leads from the generator. In actual 
working it is necessary to protect the coil from the 
heat of the masonry when the furnace is in full 
work, and this is done by surrounding the coil by a 
closed chambér through which cold air can be forced 
by a compressor plant. Many objections have been 
urged against this form of furnace, but it has been 
in successful operation for 12 years, and for some 
kinds of work is undoubtedly the best. 

‘‘In working the furnace it is necessary to start 
with a ring of molten metal in the hearth, so that 
when the primary current is switched on the trans- 
forming may commence at once. The heat thus 
generated in the ring raises its temperature, and 
additions of cold metal may now be made until the 
full charge is added. Refining is carried on by the 
addition of ore and slag-forming material, and when 
this is finished additions of ferro-alloys may be 
made for the production of special steels. The 
charge in the hearth is caused to rotate rapidly 
under the magneto-electric forces at work. This 
has its advantages in producing mixture of the 
charge and contact with the slag, and its disad- 
vantages in that it causes splashing of the slag 
against the side walls of the hearth, and causes more 
rapid corrosion than would take place in a still bath. 
But from the fact that no electrodes are used and 
that the heat is generated in the body of the metal 
itself, it is possible that by the use of suitable 
materials, products of a high degree of purity may 
be obtained, and in this respect the furnace has an 
advantage over every other form. 

“To give an idea of the power required to work 
such a furnace, it may be stated that one having a 
capacity of 35 cwts. can be worked by an alternating 
current of 80 to 90 amperes at 3,000 volts, which is 
stepped down to 30,000 amperes at 7 volts in the 
hearth. The energy thus absorbed is equal to 
282 h.p. The most important modification of this 
furnace yet introduced is that found in the Réchling 
Rodenhauser furnace, which ‘is best described as an 
induction-resistance furnace.’’* 

Using an experimental furnace into which, through 
a hollowed carbon, he introduced a rod of steel, the 
lecturer showed how, by allowing the steel to project 
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into the space usually occupied by the arc, the metal 
almost instantly became fused. This furnace was 
open at the bottom and with a vessel of water placed 
beneath to catch the particles of steel, he illustrated 
Moissant’s experiments in the production of artificial 
diamonds. The lecture concluded with lantern views 
of electric furnaces of various types. 

Mr. Morgan, in proposing a vote of thanks to Mr. 
Stansbie, said that the lecture had been most inter- 
esting. As foundrymen, they were, many of them, 
too much occupied with their special work to follow 
closely what was going on in other fields. The lec- 
ture had taught some of them how little they 
reallv knew. After what they had heard they could 
not have any doubt that ultimately electricity would 
play a great part in foundry work generally. Mr. 
Richards seconded the vote of thanks, which was 
carried by acclamation. 








Adding Aluminium to Yellow 
Brass. 


According to “The Brass World,” the benefit of 
aluminium in yellow brass has now been thoroughly 
demonstrated, and with the exception of goods such 
as plumbers’ brass goods and valves, which have to 
stand pressure, it is very largely used in making 
yellow-brass sand castings. It renders the castings 
sounder and free from pinholes to a marked degree. 
The brass runs sharper, more pieces can be put on 
a gate, and the castings come out of the sand cleaner. 

The natural method of adding aluminium to yellow 
brass is to introduce it into the brass just before pour- 
ing. This is the method generally used, but is open to 
the objection that the amount of aluminium used is so 
small that it is difficult to alloy it with the brass, and 
it is apt to float on the top of the melted metal and 
waste; and also that the aluminium causes the brass 
to ‘‘ flare,’ on account of the heat generated in the 
alloying, and is apt to waste the anc. This latter 
objection is not a serious one except when considerable 
aluminium is to be added; but the first objection is 
an obstacle when certain results are to be obtained. 

The best method of adding the aluminium to yellow 
brass is to make a rich alloy of zinc and aluminium 
by melting them together and breaking up into small 
pieces. Zine 74 lbs., and aluminium 2} lbs., give an 
alloy containing 25 per cent. of aluminium. This is 
added to the brass just as zinc would te added, and 
to obtain any desired weight, simply take four times 
the amount of the alloy of zinc and aluminium. This 
alloy, it may be mentioned, is frequently called 
“ aluminised-zine.”’ 

If, for example, it is necessary to add 2 ow. of 
aluminium to brass, take 8 ozs. of the alloy; and 
then take 8 ozs. less of zinc in the mixture. For 
ordinary work, however, it will not Le necessary to 
take any account of the zinc, as it will practically 
make up for the loss in melting. All that is necessary 
to do, therefore, is to add four times the amount of 
the aluminium needed in the form of the zine and 
aluminium alloy. The use of this zinc and aluminium 
alloy instead of pure aluminium will prevent flaring, 
and. render it always certain that the nght amount of 
aluminium is introduced into the brass. With the 
regular method of adding the alumini:m alone, it is 
not positive that it all goes into the metal. 

For ordinary yellow-brass work, from 2 to 3 ozs. of 
aluminium are used, and this means that from 8 to 
12 ozs. of the aluminium-zine alloy are required. If 
more is added, the brass becomes harder and is apt 
to shrink considerably. If less is used, then the ‘full 
value of the aluminium is not obtained. 





THE FOUNDRY TRADE JOURNAL. 


Exhibition of Non-Ferrous Metals. 


The Exhibition of Non-ferrous Metals at the Agri- 
cultural Hall, Islington, which was open from 
June 15 to June 28, was the first of its kind, and 
in view of that circumstance, was the object of con- 
siderable interest, for although the available space 
was by no means fully occupied, there were over 
sixty stands, many taken by manufacturers who 
may be regarded as quite representative of their 
particular line of business, and most of whom made 
an excellent display. 

The opening ceremony was conducted on June 15, 
and at the luncheon which formed a function of the 
occasion, and at which a large number of guests were 
present, several prominent men in the metallurgical 
world spoke. The President of the Exhibition, Sir 
Gerard A. Muntz, Bart., presided. 

Pror. W. C. Unwin, F.R.S.,_ in 
** Success to the Exhibition,’’ 
was largely due the past prosperity of the country, 
the future lay well with the non-ferrous metals. 
The position of the steel industry to-day was largely 
dependent on the non-ferrous metals; while alu- 
minium, as an example, was taking a place of great 
importance in the industrial world. 

Sir Gerarp A. Muntz, replying, discussed the 
necessity of coming into the daylight and showing 
fellow-workers what was being done, so that mutual 
benefit might result. He remarked that ‘‘ The man 
who thinks he knows more than another, generally 
does not know as much as he thinks he knows ’’— 
a truism which evoked some laughter and applause. 
Continuing, the speaker referred to the lack of 
assistance in the direction of consular service which 
characterised British Governments generally in re- 
spect to British manufacturers and the develop- 
ment of foreign trade. He instanced the example 
of Germany and America to show how manufac- 
turers in those countries were being aided to com- 
pete in foreign markets. 


proposing 


The Exhibits. 


One of the most interesting stands was that of 
Thermit, Limited, a prominent feature of which 
was a collection of metals and non-ferrous alloys 
which are being employed in foundry work. The 
most important of these were the following :— 
Chromium (about 98-99 per cent. purity) ; chromium- 
copper (10 per cent. Cr.); manganese (about 96-97 
per cent. purity); chromium copper (10 per cent. 
Cr.); manganese (about 96-97 per cent. purity); 
manganese copper, free from iron (30 per 
cent. Mn.); molybdenum (98-99 per _ cent.); 
ferro-molybdenum (80 per cent. Mo.); molybdenum- 
nickel (75 per cent. Mo., 25 per cent Ni.): ferro- 
vanadium; vanadium-copper (8-9 per cent. Va.) ;and 
ferro-titanium (20-25 per cent. Ti.). About a dozen 
other alloys also figured on the stand. An interest- 
ing feature was a number of fractured test pieces 
of the “S.A.B.”’ alloy, a special brass alloy which 
easily alloys with brass at a low temperature. By 
adding this alloy, various elements in a definite 
percentage can be introduced into the copper and 
zine bath. If 8 per cent. of this alloy be added to 
brass containing 60 per cent. copper and 40 per 
cent. zinc, special brass will be obtained having a 
tensile strength of 33 tons per sq. in., and an elonga- 
tion of 30 per cent. The product has a golden yellow 
colour, and is distinguished by its great resistance 
to atmospheric influences, to acid and alkaline 
solutions, and also to sea and mine water. It can 
easily be worked, forged, rolled and pressed. The 
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molten metal readily fills up the moulds, and, as 
shown by its great elongation, the casting is more 
tenacious, is free from pores, has an uniform grain, 
and shows a regular fracture. Specimens of manu- 
factured articles containing some of the special 
constituents exhibited were also shown, including 
some of high-speed tool steel, made with pure chro- 
mium, pure molybdenum, and _ ferro-manganese, 
while an interesting item was a mild steel bar dis- 
playing a weld by the alumino-thermic process. This 
bar was 8 in. by 6 in., and showed a perfectly homo- 
geneous weld. The bending test on a companion 
bar unwelded under an 80-ton load, gave a deflection 
of 9.34 in. and 8.66 in. permanent set, while the 
corresponding figures for the welded bar were 7.52 in. 
and 6.95 in. The Company also displayed an ex- 
hibit of Goldschmidt standard tin of about 99.8 per 
cent. purity, as produced by the Th. Goldschmidt 
A.G., Essen-Ruhr, Germany. One of the most 
attractive features of the stand, from the popular 
point of view, was a cinematograph representation of 
alumino-thermic welding, and the application of 
titanium-thermit for foundry purposes. 


Aluminium and Rolled Metals. 

As a testimony to the important position which 
aluminium has made for itself, not only as a rolled 
product, but also as a foundryman’s metal, was the 
exhibit of the British Aluminium Company, Limited. 
A very comprehensive display of the aluminium 
alloys in all forms was made, and not the least in- 
teresting were some really excellent examples of 
cast work. In the centre of the stand was a hand- 
some show-case constructed of polished aluminium 
mouldings and containing some fine samples indicat- 
ing the various stages of manufacture, and a few of 
the manifold applications of the metal. Here were 
to be seen ingots, rolling-slabs, and wire and tube 
billets rough from the moulds, in close proximity 
to polished and frosted sheets, tubes, wires, and 
bars. Lamp reflectors were also shown spun in the 
most attractive shapes; while the electric light 
fittings were also of aluminium. A feature of the 
decorative scheme of the stand was an array of solid- 
drawn aluminium tubes suspended in graduated 
sizes on either side. 

Among the most attractive stands displaying 
drawn and rolled products may be mentioned those 
of Muntz’s Metal Company, Limited, Earle, Bourne 
& Company, Limited, James Booth & Company, 
Limited ,and the Delta Metal Company, Limited. 
The first-mentioned of these companies had an ex- 
cellent exhibit of tubes in brass, copper and alu- 
minium of various sizes, grouped in columns sup- 
porting a roof sheathed with Muntz’s patent metal, 
as used on ship’s bottoms, and the stand included 
a variety of the Company’s manufactures, such as 
brass bolts and nuts for engineering purposes, speci- 
mens of manganese bronze, a number of alloys in 
the form of nuts, bolts, pump rods, etc.; also con- 
denser tubes and copper pipes for marine purposes. 
The exhibit of Messrs. Earle, Bourne & Company, 
Limited, included many articles produced by this 
firm in sheet metals, tubes and wires, and illustrated 
the great variety of sections and ornamental work 
done by them in the different grades of metals, in 
brass, copper, German silver, ete. 

Among the alloys which attracted much attention 
at the Exhibition, was ‘‘ Duralumin,” manufactured 
by Messrs. Vickers, Limited. This remarkable 
alloy of aluminium has already been referred to in 
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our columns at some length; but it may be pointed 
out that the Company claim to have been successful 
in producing a metal as strong as steel and as light 
as aluminium. In regard to the former point, we 
understand that it is now being used for parts of 
motor vehicles and railway carriages, formerly made 
of steel; and in regard to the latter, its specific 
gravity, this is stated to be only 2.8 as compared with 
7.8 in the case of steel. The capacity of ‘‘ Dura- 
lumin’’ to withstand most successfully the action of 
sea-air and sea-water has also opened up for the 
material a special field; its light weight, combined 
with its strength making it of marked interest for 
all those who directly or indirectly are connected 
with the shipbuilding trade 


Anti-Friction Metals and Castings. 

Among the anti-friction metals exhibited were 
those manufactured by the Eyre Smelting Company, 
Limited, and shown in ingot form. This Company 
were also represented by examples of Bamber’s non- 
encrusting zines for primary batteries. The Glacier 
Anti-Friction Metal Company, Limited, exhibited 
various qualities of white metal alloys, including 
some for the bearings of high-speed and heavy-pres- 
sure machinery, as well as others for use in bear- 
ings of internal combustion engines, and others 
again for working under slow speeds and moderate 
pressures. Another feature of the stand was a dis- 
play of die-cast bearings, which are cast solid from 
Findlay’s special metal No. 1, and which are now 
extensively used in the motor industry. Messrs. 
Cookson & Company, Limited, Newcastle-on-Tyne, 
had an imposing exhibit of antimony, antimonial 
leads, type metals, alloys, and all descriptions of 
manufactured leads. A striking feature of the ex- 
hibit was the display of a large block of pure Star 
Antimony, weighing considerably over a ton and 
measuring in its case 5 ft. 84 in. by 4 ft. 

Other exhibits of anti-friction alloys, ete., which 
may be mentioned were the following: —The Atlas 
Metals and Alloys Company, Limited (specimen mgots 
of their various qualities of anti-friction metal, the 
Hoyt Metal Company of Great Britain, Limited 
(a number of alloys and lining metals for bearings, 
and also a number of die-cast bearings); the York- 
shire Engineering Supplies, Limited (phosphor- 
bronze and whitemetal alloys); Dewrance & Com- 
pany (samples of anti-friction bearing metals, and 
also various samples of bearings, lined and unlined 
and examples of old bearings which have been re- 
lined with this firm’s metal); the Tandem Smelting 
Syndicate, Limited (‘‘Tandem” metals and special 
alloys). 

The latter Company had also a working exhibit of 
liquid fuel appliances, including the Héveler oil-fuel 
burner which was recently described in our columns. 
Castings of different descriptions were shown by, 
amongst others, the Light Alloy Company, who are 
the selling agents for ‘‘ Vanalium,’’ the light en- 
gineering metal, and who made a display of castings 
in **Vanalium”’ of various sorts; and also Robt. 
W. Coan, who showed a general selection of alu- 
winium castings for engineering and other purposes. 
The Sulphalium Metal Company also had a most 
interesting collection of intricate castings, made 
from their new aluminium alloy ‘ Sulphalium,” and 
cast at their own foundry. 

Bell metal and some fine specimens of bell castings 
were shown by Charles Carr, Limited, the well-known 
Smethwick bell-founders. One bell shown weighed 
half a ton, and was fitted up in an iron frame of 
new design. Other exhibits by this firm were 
anti-friction metals of many grades and qualities, in- 
cluding copper-hardened motor babbitts, phosphor- 
tin, phosphor-copper, and phosphor-bronze, together 


with samples of chill-cast phosphor-bronze bars for 
motor work. Castings in brass, gunmetal, and 
phosphor-bronze, and Carr’s well-known patent cruci- 
ble melting furnaces were also shown, and a special 
design of furnace, as supplied to the Royal 
School of Mines, London, also to the Technical 


Schools at Birmingham, Manchester and Liverpool. 


Other Exhibits. 

An exhibit of considerable interest to brass- 
founders was that of the Rapid Magnetting Machine 
Company, Limited, who showed one of their 
‘* Standard’ type and size electro-magnetic separa- 
tor for removing iron from brass borings, turnings, 
dust, ete. The chief feature of this separator is that 
it will successfully treat a mixture of 99 per cent. 
of iron or steel, and only 1 per cent. of non-magnetic 
material, thus insuring absolutely no waste of the 
valuable metal. Another machine shown was type« 
‘“A”’ rapid electro-magnetic separator, which is 
also suitable for treating brass borings, turnings, 
etc., and brass washings from caster’s ashes. A use- 
ful apparatus also exhibited was their ‘‘ Rapid” 
scrap tester. This consists of an exceptionally 
powerful electro-magnet, which is placed on the 
sorting bench. In order to detect the presence of 
iron which may be entirely hidden, all that is neces- 
sary is to place the piece of scrap against the magnet, 
when the presence of iron will be immediately de- 
tected. 

The Berndorf Metal Works, Birmingham, had a 
fine display of nickel goods, including pure nickel 
in anodes, sheets, wires and tubes, German silver, 
Thio and Alpacca brands, in sheets, wires, tubes, etc., 
and some remarkable specimens of drawn work in 
German silver. Other firms’ exhibits were as fol- 
lows :—The International Vanadium Company, 
Limited (raw materials and manufactured products 
of vanadium, uranium and titanium); the British 
Mining and Metal Company, Limited (a series of 
alloys for engineers, known as ‘‘ Britaresist ’’); the 
Anglo-French Nickel Company, Limited (nickel and 
cobalt ores and products); the Delta Metal Com- 
pany, Limited (extruded rods and specialities for 
engineering); Messrs. Geo. Schultze & Company 
(flexible metallic tubing without seam or joint); 
Messrs. Henry Wiggin & Company, Limited (nickel, 
cobalt, and other alloys); Messrs. H. Ost & Com- 
pany (carbon-free metals and alloys); Messrs. Hunt- 
ington, Heberlein & Company, Limited (continuous 
recuperative furnaces); und the Ribbon Metals Syn- 
dicate, Limited (Babbitt’s and other anti-friction 
metals in ribbon and strip form). 

Scientific instruments were displayed by Carl 
Zeiss (London), Limited, who exhibited and demon- 
strated a micro and photo-micrographic outfit for 
the investigation of structures in metal and alloys 
with low medium and Kégh power; and also Mr. E. 
Leitz, who showed a good selection of microscopes 
and other instruments. 








The Stock Oil-Fired Converter. 


It is announced that the Canadian Steel Castings 
Syndicate is proposing to erect a plant at Hamilton, 
Ontario, on which £60,000 will be expended as a bhe- 
ginning. The Syndicate has the exclusive right for 
Ontario for the Stock oil-fired converter. In addi- 
tion, the plant will be equipped with a 20-ton open- 
hearth furnace for the manufacture of heavy steel 
castings. Tenders will be asked for immediately. 
The main building will be in one storey, 520 ft. by 
160 ft. The cleaning building will be 190 ft. by 60 ft. 
The plans are being prepared by Messrs. Prack & 
Perrine, of Hamilton, who will have charge of the 
construction and the installation of equipment, 





THE FOUNDRY TRADE JOURNAL. 


The British Foundrymen's 
Association. 


Annual Report for 1911. 

The Annual Report for 1911 of the Council of the 
British Foundrymen’s Association states that the 
Literary Committee are now reviewing the Papers 
given during the past session, and the awards for 
the best will be published shortly. 

The Council have pleasure in reporting that the 
Branches are doing excellent work. Two new 
Branches have been formed—-Halifax and Newcastle- 
on-Tyne. Mr. H. Campbell, M.I.M.E., of Messrs. 
Camphell Gas Engine Company, Halifax, was eleeted 
President of the Halifax Branch and Mr. Wallis of 
the Wallsend Engineering Company, President of the 
Newcastle Branch. Both Branches are doing well, 
much enthusiasm being shown amongst the members. 

The respective Branches have the following mem- 
bers attached to them :— 


Asso- 
ciates, 
90 


61 
8 


Associate 
mem bers. 
91 _ 


Members. 
is ost 


Birmingham 
alifax «. (ee ese d “ 43 
London _... io, 008 an sas 48 
Lancashire __... om oo ‘ sae os 21 
Newcastle-on-Tyne ... on { eta ae 12 
Sheffield ... 0... 0 ue wee ae: ote 4 
Scottish ... ose evo ove we eve 44 

Non-Branch Members _ ... ne 5 soo - 

The Council regret that Mr. H. Sherburn, of 
Warrington, has resigned the Secretaryship of the 
Lancashire Branch. Excellent work for the Associa- 
tion has been done in Lancashire, and the Council 
thank Mr. Sherburn for the zeal displayed and the 
indefatigable work done during his term of office. 
Mr. A. Harrison, of Messrs. Tweedales & Smalley, 
Limited, Castleton, Lancs., has taken up the office 
of Secretary for that Branch. 

Mr. J. A. Ewan, Secretary of the Scottish Branch, 
has gone abroad, and Mr. M. Riddell, Etna Iron- 
works, Falkirk, has taken up the office of Interim 
Secretary. ; 

The Council regret having lost one of their col- 
leagues through Mr. Mason going out to Australia. 
Mr. Mason has been a Council member since the 
formation of the Association, he being one of the 
twelve gentlemen who first joined together to form 
that Association. He is a Past-President of the Bir- 
mingham Branch, author of many valuable Papers 
given before the members, and the energy and time 
he has devoted to our interests, have greatly helped 
to bring the Association to its present position. 

Twenty-eight Papers have been given during the 
past session, and very interesting visits to works 
have taken place.. The Council desire to thank the 
proprietors for their kindness in allowing these visits, 
also the gentlemen who have kindly given Papers 
during the session. he 

The number on the roll of the Association at the 
present time is 889, consisting of 7 Hon. Life Mem- 
bers, 5 Life Members, 193 Members, 434 Associate 
Members, 250 Associates, compared with a total 
number of 674 for the year 1911. Four Members, 12 
Associate Members have resigned or ceased to be 
members, and 42 Members, 86 Associate Members, 
103 Associates have been elected. 

The accounts for the year ending December 31, 
1911, are now submitted, having been duly certified 
by Messrs. M. Riddell and C. Mace, the auditors 
appointed by the Council. The total revenue for 
the year was £412 13s. 1d., and the expenses 
£318 6s. 74d., leaving a balance of revenue over ex- 
penditure of £94 6s. 54d. This, with a balance of 
£102 Os. 8id. brought forward from the year 1910, 
leaves a balance in hand of £196 7s. 2d. Ht will be 
noticed that the account for the printing of the 
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Annual Proceedings for 1911 is not included in the 
balance sheet, as this is not yet to hand. 

Six members of the Council are retiring, and, with 
the exception of Mr. Mason, who has gone abroad, 
are eligible for re-election. 

The following gentlemen have been nominated :— 
Messrs. T. Macfarlane (Messrs. The Horsehay Com- 
pany, Limited, Shropshire); T. H. Firth (Messrs. 
The Brightside Foundry and Engineering Company, 
Limited, Sheffield); G. B. Henderson (Messrs. J. I. 
Thornycroft & Company, Limited, Southampton) ; 
W. H. Hatfield (Messrs. Crowley & Company, 
Meadow Hall f[ronworks, Sheffield); J. Oswald, 
M.I.Mech.E. (Sleaford Foundry, Nine Elms Lane, 
London); F. C. Pulsford (Messrs. Ashwell & Nesbit, 
Leicester); J. Smith (South Shields); and W. H. 
Sherburn (Stockton Heath, Warrington). 


‘*F.T.J.”’ Bookshelf. 


General Foundry Practice. 


By Andrew McWilliam, A.R.S.M., M.Met., and 
Perey Longmuir, B, Met. London: Charles Griffin 
& Company, Limited, Ereter Street, Strand, W.C. 


When the first edition of this work on foundry 
practice appeared it met with considerable approval, 
as bearing the stamp of actual foundry experience 
combined with scientific knowledge; and it at once 
found a place in the front rank of English foundry 
text books. It is not surprising, ther, to find a 
second edition now appearing, simce it represénts so 
ably first-class modern practice from a really practical 
standpoint. Not only is the work suitable for the 
foundry manager and works engineer, but it is com- 
piled in a straightforward style which appeals to 
the working moulder also. It will, of course, be 
understood that any work by these authors does not 
neglect the technical and scientific side in favour 
of the practical, the volume before us being a very 
judicious mingling of both without being above the 
head of the man lacking much scientific education. 
It is perhaps unnecessary here to detail the scope of 
the work, but we may state that the first edition 
is followed closely. At numerous points additional 
matter and illustrations have been added, and the 
text generally has been revised and _ brought 
thoroughly up-to-date. All sides of foundry work, 
plant and materials come under survey, from the 
moulder’s small tools to the cupola itself. Foundry 
materials, i.e., moulding and core-making sands and 
metal, are discussed in turn, and each category of 
foundry plant and equipment is well treated.” On 
the question of moulding the authors, of course, dis- 
cuss the different classes of work, green-sand, dry- 
sand, and loam moulding, machine moulding also 
coming in for considerable attention. Fellowing 
the chapters dealing with the foregoing and other 
phases of foundry practice, brief attention is paid 
to the properties of malleable cast iron, cast steel, 
grey cast-iron, and wrought iron. Attention is also 
turned to mixing by analysis, working the cupola, 
the further treatment of cast-iron, temperature 
measurement, mechanical testing, foundry manage- 
ment, and a number of other topics. Some notes on 
alloys form one useful chapter. The book forms an 
excellent survey of foundry practice, while also em- 
hodying a mass of useful information on all sides of 
the work. It may be accepted as very suitable for 
foundry students of all grades, from the apprentice 
to the general engineer, since it shows very clearly 
the relation between the scientific and practical sides 
of foundry work. 
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Inventions. 


Applications for Patents. 


An asterisk indicates that a complete specification accompanies 
the application, Wheninventions are communicated the names 
of the communicators are in brackets. 


12,542.*Composition for cast-iron and steel. 
J. R. C. Marsh. 
12,548. Metal tubes. Emil Witznmann. 
12,869.*Treatment of metals or alloys to render them 
ductile and malleable. Westinghouse Metall- 
faden Glihlampenfabrik G. m. B. H. 
12,924.*Moulding plants for wrought-iron pulley bosses, 
R. H. Morris. 
12,932. Utilisation of heat contained in 
metal, etc. S. B. B. Hebb 
Limited. 
Gear wheel grinding machines. F. A. 
and Gear Grinding Machine Company. 
Shaft grinding machines. F. A. Ward and Gear 
Grinding Machine Company. 
Furnaces for melting and 
vacuo. W. Simpson. 
Making moulds for casting baths, cisterns, tanks, 
gutters, etc. W. Dennison, 
12,168.*Process for refining copper. W. 
H. Eldridge. 
12,349.*Furnaces for metallurgical purposes. J. A. Hill. 
12,402.*Draught reverberatory gas furnace for heating 
metals. Fletcher, Russell & Company, Limited, 
and T. W. Fletcher. 


treating 


molten 
and Slag 


slag, 
Power, 


12,033. Ward 


12,034. 


12,066. alloying metals in 


12,113. 


8. Rockey and 


Abstracts of British Patent Specifications recently 
accepted, 

10,330 (1911). Foundry Moulding. C. P. Byrnes, 
Sewickley, U.S.A.—Fig. 1 is a vertical sectional view 
showing an improved ingot mould; Fig. 2 is a top plan 
view of the core barrel; Fig. 3 is a cross-section on the 
line III—III of Fig. 1; Fig. 4 is a side elevation of the 
core barrel; Fig. 5 is a cross section of one of the mov- 
able plates of the core barrel. 2 represents the central 
stem of the core barrel, which is shown as substantially 
rectangular in cross section and tapering from the bottom 
toward the top. This stem is preferably hollow, and is 
provided with a series of perforations to assist in vent- 
ing. The sides of the core barrel are formed by four 











Foundry Moulding, by Byrnes. 


plates 3, which preferably seat against corner ribs 4 of the 
stem to provide air spaces shown at 5 between the plate 
sides and the stem. The lower ends of these plates rest 
upon flanges 6 projecting from the base of the column 2. 
and ‘are preferably secured by internal cross-bolte 7, 7 
and 8, 8. These bolts are at two different levels, and 
extend through vertical slots 9 in the column to allow 
movement of the plate sides and column relative to each 
other, while holding the plates on the stem. The plates 
are shown ae externally recessed to receive the heads 10 
and the securing cotter pins 1] of these bolts, The 


column and slide plates thus form the collapsible core 
barrel, which is expanded or collapsed by endwise move- 
ment of the plates and column relative to each other. 
This core barrel as a whole is secured to the drag 14 of 
the mould by any desirable securing means. The drag 
is preferably provided with the centreing pins 16, which 
centre the flask 17 thereon. 18 represents the lining of 
the flask, and 19 the moulded covering for the core 
barrel. The central stem 2 projects above the plate 
sides of the core barrel, and also above the flask, as 
shown at 20, thus providing for easy extraction and 
stripping. In the use of the stripping device the sides 
of the barrel are preferably treated with a clay wash, 
and the core box put in place, and the core rammed up. 
The core thus formed, and the drag attached to it, are 
removed, a face of blacking applied and the cores dried 
in the core oven. The flask is rammed up in the usual 
manner, and the parts assembled as shown in Fig. 1. 
In this figure, 21 represents the pouring gate, which 
extends through the drag. and communicates with the 
runner of the flask. When the mould has been cast, the 
core barrel is extracted from the mould, the central head 
of the stripping device bearing on the column, while 
the flask is stripped upwardly from the core. In this 
action, the side plate portions of the core barrel rise 
with the casting, and as they travel over the tapered 
part of the column they collapse inwardly. Their up- 
ward movement is stopped by the shoulders 12 meeting 
the lugs 13 of the column, whereupon the flask is further 
lifted off with its contained ingot mould casting and the 
plate portions drop back on the column.. When the flash 
and casting have been removed, the core barrel and drag 
are lifted as one piece and taken to the moulding room, 
where they are again prepared for the next mould. 


27,400 (1911). Production of High Grade Steel and 
Slag Rich in Soluble Phosphates in an Open Hearth or 
Electric Furnace. Deutsch-Luxemburgische Bergwerks 
und Hiitten-Aktiengesellschaft, of Bochum, Germany, 
and Albert Vogler, 67, Kaiserstrasse, Dortmund, Ger- 
many. In al! metallurgical processes it is of importance 
to restrict as much as possible all auxiliary operations, 
such as the removal of slag. According to the present 
invention this is effected by so conducting the process 
that the tilting is effected simultaneously with the blow- 
ing operation, whereby the time for the removal of the 
slab is considerablv shortened. It has been found that 
in effecting the tilting and blowing simultaneously, the 
whole mass of slag is immediately brought into liquid 
condition, and passes through the tapping hole in the 
form of a thick jet or stream. In this way, by means 
of this simultaneous tilting and blowing operation, the 
quantity of slag of a metallic charge of about 60 tons 
may be entirely removed from the metal bath in less 
than 8 minutes. 








Co-partnership Bill. 
A Bill on the subject of co-partnership has been intro- 


duced into Parliament by Mr. James Hope. In a memo- 
randum accompanying the text of the Bill, the promoters 
state that the measure represents a tentative effort to 
encourage the principle of co-partnership in the indus- 
trial life of the country. The main objects of the Bill 
are :—(1) To enable companies to adopt co-partnership 
in cases where they would otherwise be debarred from 
doing so, either by their private Acts of Parliament or 
their articles of association; (2) to set out in the form 
of a schedule a model scheme of co-partnership for their 
voluntary adoption; and (3) to provide that such model 
scheme shall ordinarily be a condition for granting statu- 
tory power to new companies to raise capital, though, 
of course, without attempting to fetter the discretion of 
Parliamentary Committees in individual cases. Under 
this scheme certificates of partnership in the objects of 
the company and a share in its surplus profits are to be 
granted to all persons in its regular employment. It is 
provided that the standard rate of wages shall be taken 
to correspond with a standard return of 5 per cent. on 
all paid-up capital, and when the return is higher than 
5 per cent. the employé becomes entitled to a bonus 
calculated at one-twentieth of his existing wages for 
every extra 1 per cent. paid in dividend, 





Trade-Talk. 


Messrs. Geo. Scorr & Company, engineers, have re- 
moved to 43a, Church Street, St. Helens. 

Mr. F. Parrick, engineer, 15, Oxford Street, Leeds, 
has removed to Grosvenor Works, Blackman Lane, Leeds. 

Mr. James McKrpp, Thurso Foundry, Millbank Road, 
Thurso, has given up business, and the works have been 
dismantled. 

Tue Kilmarnock Dean of Guild Court have passed plans 
for extensions of the engineering works of Glenfield & 
Kennedy, Limited. 

Mecuan & Sons, Limitep, of the Scotstoun Ironworks, 
Scotstoun, Glasgow, are taking up the manufacture of 
conveying machinery. 

Messrs. Fyre, Witson & Company, engineers’ agents, 
145, Bath Street, Glasgow, have removed to 155a, St. 
Vincent Street, Glasgow. 

Witsons & Maruigesons, Limitrep, of Leeds, have ap- 
pointed Mr. W. C. Bryant, 42, Main Street, Birming- 
ham, as their Midland agent. 

Messrs. F. R. Harrison ano F. G. Turner, carrying 
on business as engineers, at Cheapside, Hull, under the 
style of Harrison & Turner, have dissolved partnership. 

Tuomas Smira & Company, Limirep, ironfounders, of 
Emmett Street, Poplar, London, E., will in future, in 
addition to their ironfounding business, deal in scrap 
metals, 

Tue new works which Stewarts & Lloyds, Limited, 
propose establishing at Mossend, near the company’s 
Clydesdale Works, are for the manufacture of solid- 
drawn steel tubes. 


Rosert Warner & Company (EnGrNepRS), LIMITED, 
Walton-on-the-Naze, have appointed John J. B. Cross & 
Company, Limited, Broad Street House, New Broad 
Street, E.C., as their sole London agente. 

Messrs. C. SrepHens and T. CLayTon, carrying on 
business as engineers and manufacturers at Mill Works, 
Roden -Street, Ilford, under the style of Stephens, 
Clayton & Company, have dissolved partnership. 

An outbreak of fire occurred on June 10 at the Mid- 
land works of Bromley, Fisher and Turton, Limited, 
crucible steel manufacturers, Shoreham Street, Sheffield. 
The flames were extinguished before much damage was 
done. 

Tue Sanpycrorr Founpry Company, LimitTep, of 
Sandycroft, near Chester, have granted to Messrs. 
Siemens Schuckertwerke, of Berlin, a licence for the 
manufacture of ‘“ Sandycroft-Hunt’’ Cascade motors in 
Germany. 

Tse British WestincHouse Exectric aND MANurFAc- 
turrnc Company, Limitep, have taken more extensive 
offices at 179, Wardour Street (off Oxford Street), Lon- 
don, W., in consequence of the expansion in their London 
supply business. 

Mr. G. P. T. Brown, 8, Lorimer Place, Cockenzie, 
has taken over the business of R. Thompson & Com- 
pany, engineers, etc., 46, Sandport Street, and Ronald- 
son’s Wharf, Leith, of which Mr. T. R. T. Thompson 
was the sole proprietor. 

Messrs. W. Curistre & Company, 506, Wellington 
Street, Glasgow, have removed to 105, St. Vincent Street, 
Glasgow. Messrs. Christie are agents for H. H. Vivian 
& Company, Limited, Henry Watson & Sons, and W. L. 
Byers & Company, Limited. 

Mr. J. Fry, of Messrs. Hallett & Fry, antimony 
refiners, 202, Rotherhithe Street, London, S.E., has 
started business on his own account as a metal refiner 
under the style of Fry’s Metal Foundry, 25 and 27, Hol- 
land Street, Blackfriars, London, S.E. 

CoNSIDERABLE damage was done by fire, on May 27, 
to the Castle Engineering Works, Berwick, occupied by 
Messrs. M’Bain Brothers. The fire originated in the 
engine-room, and in the course of an hour the buildings, 
which form a large oblong block, were entirely gutted. 

Messrs. A. SmirH and H. W. Snaw, carrying on 
business as consulting engineers and manufacturers’ 
agents, at Victoria Buildings, Corporation Street, Bir- 
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mingham, under the style of Arnold Smith, Shaw & 
Company, have dissolved partnership. 

Tue estates of J. R. Davidson & Company, engineers, 
etc., 116, Hope Street, Glasgow, and J. K. Davidson, 
the sole partner, have been sequestrated by the Sheriff 
of Lanarkshire, at Glasgow. Claims must be lodged 
by September 22. Mr. J. ALLison, junr., 133, St. Vin- 
cent Street, Glasgow, has been elected trustee. 

Mr. Putty 8. Donerty has severed his connection 
with the Worthington Pump Company, Limited, 
and has started as an engineer and agent on his own 
account at 25, Victoria Street, Westminster, London, 
§.W., representing, amongst others, the Eureka Pump 
Company, of Christiania. 

THe members of the Newcastle and District Branch 
of the British Foundrymen’s Association will visit the 
Tees Iron Works of Pease & Partners, Limited, 
on July .20 next. The members availing themselves of 
this opportunity will also visit the new transporter 
bridge, docks, etc., at Middlesbrough. 

Tue firm of Arrol & Macgillivray, general engineers, 
10, Morrison Street, South Side, Glasgow, of which 
Mr. James Arrol and Mr. Samuel Macgillivray weré 
the partners, has beer dissolved by mutual consent by 
the retirement of the latter. Mr. Arrol will continue 
the business under the same name. 

At a general meeting of the shareholders of David 
Richmond & Company, Limited, tube manufacturers, 
Glasgow, held on the 22nd ult., a resolution was passed 
to the effect that the company be wound up voluntarily, 
and that Mr. J. Taylor, 24, George Square, Glasgow, be 
appointed liquidator. 

Tue Vincir Company, Limirep, 70, Queen Vic- 
toria Street, London, E.C., inform us that in 
future the business will be carried on under the title of 
the United Carborundum and Electrite Works, Limited 
(The Vincit Company, Limited). The Company will con. 
tinue to manufacture their two specialities in abrasive 
materials, viz., carborundum and electrite. 

A MEETING of the members of the Stassano Electro Flex 
Steel and Furnace Company, Limited, will be held at 
the offices of W. & W. Stocken, 49, Leadenhall Street, 
London, E.C., on Friday, July 19, for the purpose of 
having an account laid before them showing the manner 
in which the winding-up of the company has been con- 
ducted and the property disposed of. . 

Tue partnership heretofore subsisting between Messrs. 
H. Williams and F. Williams, carrying on business as 
engineers at Red Lion Yard, Warner Street, Rosebery 
Avenue, London, E.C., under the style of H. Williams 
& Company, has been dissolved. The business will be 
carried on in future by Mr. H. Williams, under the 
present style of H. Williams & Company. 

Tue Appitesy Ironworks, Scunthorpe, Lincs., of the 
Appleby Iron Company, Limited, which have been stand- 
ing since the recent strike, have been purchased by the 
Frodingham Iron and Steel Company, Limited, who will 
probably have them working again this month. © There 
are four blast furnaces of a capacity of 600 tons per fur- 
nace per week. 

AN announcement was made in Bolton, on May 25, 
that the Victoria Foundry, belonging to Messrs. J. & FE. 
Wood, Bolton, was to be closed. For some years, it; was 
explained, the firm has been working on unremunerative 
terms in consequence of the keenness of competition, 
both at home and abroad. No financial difficulties exist, 
but for the reason stated the business will be discon- 
tinued. 

At a meeting of the shareholders of John Wilson & 
Son (Johnstone), Limited, engineers, Johnstone, held on 
May 29, a resolution:was passed to the effect’ that 
it had been proved to the satisfaction of the company 
that it. could not by reason of its liabilities continue 
its business, and that the company be wound up, and, 
further, that Mr. William McLintock, 149, West George 
Street, Glasgow, be appointed liquidator. 

On May 31, at the Station Hotel, Newcastle, by 
order of the receiver for the debenture holders, Mesers. 
Wheatley, Kirk, Price & Company offered for sale by 
auction the extensive works of Ernest Scott & Mountain, 
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Limited, at Gateshead, in one lot as a going congern. 
Mr. H. Sherley-Price enumerated the conditions of sale 
and the features of the works and the business done 
there. The land was freehold 6} acres, and the shops 
were level and served by railway sidings. Bidding com- 
menced at £25,000 and went up to £39,000, at which the 
concern was withdrawn. 


J. W. Jackman & Company, Limrrep, have now trans- 
ferred the Manchester branch of their business from 
Chester Road, Cornbrook, to their new works in Black- 
friars Road. The equipment of the Vulcan Works will 
constitute a distinct departure, as the main shop will 
be laid down with an extensive range of tools and Jabour- 
saving devices for the foundry, and these will be shown 
in actual operation. The working plant will include 
hydraulic and pneumatic tools in variety, whilst the in- 
stallation of sand-blast apparatus of various forms will 
be amongst the most comprehensive in this country. 


Tue foundry supplies business of Murphy & Company, 
54, Rosebery Avenue, E.C., is now being carried on under 
the style of Murphy, Stedman & Company, Limited, Gam- 
age Buildings, Holborn, E.C., and covers foundry 
requisites and machinery, and general plant. The firm 
are the representatives in London and South of England 
for the following firms:—-The Adaptable Moulding 
Machine Company, moulding machines; Durrans & Sons, 
foundry blackings; Moor & Sons, general requisities ; 
Derby Boiler Company, ladles, cupolas, etc. ; and Wood- 
wards Patent Foundry Lamp. 

ARRANGEMENTS are already in hand for the visit of 
the Iron and Steel Institute to Leeds on October 1, 2, 
and 3. At a meeting of gentlemen interested held in 
Leeds, on June 15, an Executive Committee was ap- 
pointed to draw up the programme. Lord Airedale 
was elected chairman, and Mr. Rupert Beckett hon. 
treasurer. The secretarial duties will be discharged by 
Mr. Walker, the Lord Mayor's secretary. Among the 
entertainments to be given in honour of the visitors 
there will probably be a reception by the Lord Mayor 
(Mr. William Nicholson), another at the University, and 
a garden party at Gledhow Hall, given by Lord Airedale. 


Tue Secretary of State for India has appointed a 
Committee to inquire and report as to the facilities 
available for Indian students for industrial and techno- 
logical training in this country, with special reference to 
the system of State Technical Scholarships established 
by the Government of India in 1904. The Committee 
is constituted as follows:—Sir Theodore Morison, 
K.C.I.E. (Chairman), and Sir Krishna Gupta, K.C.S.L., 
Members of the Council of India; Mr. J. H. Reynolds, 
M.Sc., lately Principal of the Municipal School of Tech- 
nology at Manchester; and Professor W. E. Dalby, 
M.A., Professor of Civil and Mechanical Engineering at 
the Imperial College of Science and Technology at South 
Kensington. The Secretary to the Committee is Mr. 
P. H. Dumbell, of the India Office. 


Durtne a lengthy discussion on the Insurance Act at 
a recent meeting of the Leeds Chamber of Commeice, 
Mr. John Maclaren, president of the Leeds and District 
Engineering Employers’ Association, said that so far as 
the engineering employers of the city were concerned, 
they were going to try loyally to carry out the law and 
make the Ret as much a success as it might be. He 
could not, however, say the same of the workpeople. He 
had heard nothing but unfriendly criticism from them, 
and he would not be surprised if there was some difficulty 
in getting workmen to apply for the necessary employ- 
ment books. Employers would then be on the horns of 
a dilemma. As far as he could see, if the workman did 
not give the employer an employment-book, the latter, 
in order to save himself, would have to discharge the 
workman. 


Tue provisional programme has just been issued by the 
Cornwa]l Joint Scientific Reception Committee of the 
visit of learned and technical societies to Cornwall, which 
takes place from July 16 to 20. On the opening day the 
party will journey to Camborne and visit the engineering 
works of Messrs. Holman Bros., including the Dolcoath 
Mine, and the mine and tin-dressing plant. On July 17 
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the party will visit the various clay properties in East 
Cornwall, and the 18th will be occupied by a trip to 
Truro and Falmouth, including a visit to the Royal In- 
stitution of Cornwall. On July 19 Camborne will again 
be the destination of the party, the mining schools, and 
King Edward Mine, or South Crofty Mine, and Messrs. 
Stephens’ Rock Drill Works being visited, while the con- 
cluding day will be devoted to a reception by the Royal 
Geological Society at Penzance, and a visit to the St. 
Ives Consolidated Mines. 


New works are now in course of erection at Broad- 
heath for the firm of Geo. Richards & Company, Limited, 
machine tool builders, Broadheath, near Manchester. 
The new works adjoin their present extensive works, 
and are being built upon a site covering ten acres of 
land. The building, which will be a machine and erect- 
ing shop, is 260 ft. wide and 250 ft. long, and comprises 
one centre bay 50 ft. wide and 60 ft. high, two bays 
40 ft. wide, two bays 25 ft. wide and four bays 20 ft. 
wide, two of the latter being two storey. It is capable 
of extension to double the length named. It will be 
equipped in the most modern way, and possess every 
facility for the rapid production of the firm’s manufac- 
tures, due regard also being paid to those conditions 
necessary for the convenience and good health of the 
employees. The works will be driven and lighted elec- 
trically, and the most modern system of heating and- 
ventilating plant introduced. Jib, hand and electrically- 
driven cranes to lift material up to 30 tons weight are 
being installed, and railway tracks will be laid down 
both inside and around the works for the rapid and 2asy 
handling of goods. The works will not*only be used for 
the manufacture of machine tools, but also for air-com- 
pressors. Upon completion of these works the erection 
of a new foundry, 130 ft. wide by 250 ft. long, is to be 
commenced. 


At a meeting of the Council of the Walsall and District 
Chamber of Commerce recently, Mr. J. Hemming pre- 
sided, and mentioned that in view of the fact that the 
National Insurance Act would come into operation ina few 
weeks the special National Insurance Committee of the 
Chamber had held several meetings in furtherance of the 
proposal that employers and workpeople should continue 
the works clubs’ and also form new ones, and should get 
them recognised as approved societies. With regard to 
the unemployment section of the Act, he had received 
from the Insurance Commissioners a series of papers of 
considerable interest to Walsall manufacturers, as they 
showed that ironfounding in all its branches was included 
in the list of trades scheduled for the purpose of the Act. 
He was not prepared to make a positive statement that 
the whole of the workpeople engaged in the ironfounding 
trade would be entitled to unemployment benefit, but 
manufacturers engaged in that trade would no doubt take 
the necessary steps to satisfy themselves on the point. 
It was an important matter, as employers would have to 
keep entered up weekly an unemployment-book for each 
of their workpeople. Mr. C. F. Hurst said a list of 
workpeople given in the Act appeared to cover all classes 
in the ironfounding trade except ‘‘ barrelers,’’ though it 
was possible they also were meant to be covered by some 
other definition. Mr. T. A. Smith said the papers re- 
ferred to by the President had also been sent to local 
firms, and they appeared to make it clear that all the 
ironfounders and casters of the town came under the un- 
employment section. This was quite unforeseen, and 
would double the contributions manufacturers would have 
to pay and also the labour entailed in book-keeping. It 
meant that manufacturers would have to pay 6d. weekly 
for every employé, and as profits were not any too large 
already it was a serious addition to the cost of produc- 
tion., His firm would have a set of 600 unemployment 
books to keep entered up. Mr. Creswell suggested that 
Chambers of Commerce should call meetings and refuse 
to carry out the Act, but the President said they must 


songtes that the measure was now the law of the coun- 
ry. 


It was decided to convene a meeting of all mem- 
bers of the Chamber likely to be affected by the unem- 
ployment section and to ask a representative of the In- 
surance Commissioners to attend. 
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THE Cupola. 
Evans's Rapid. 


Foundries Completely Furnished. 














EVANS’S NEW CUPOLETTE 
For Emergency Work. 


ay. James Evans & Co., 
Britannia Worka, 


Blackfriars, 
MANCHESTER. 


Telegrams: ““LADLES, MANCHESTER.” 
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New Companies. 





Mera Movip Company, Limirep.—Capital £1,000 in 
£1 shares (500 cumulative preference). 


Mvurpuy, Srepman & Company, Limirep.—Capital 
£1,250 in £1 shares, to carry on the business of foundry 
engineers, etc, 

Unrrep CaRBORUNDUM AND Execrrire Works, Limirep. 
Capital £100 in £1 shares. Registered office: 70, 
Queen Victoria Street, E.C. 

H. C. Harvey, Limirep.—Capital £100 in 2s. shares, 
to carry on the business of founders. Registered office : 
10, Union Passage, Birmingham. 

Tue Super Heat Furnace Company, Limitep.—- 
Capital £1,000 in £1 shares, to carry on the business 
of electrical and mechanical engineers, etc. 

Marine AND GeneRAL Or Enorines, Limitep.—Capital 
£5,000 in 4,750 shares of £1 and 5,000 of 1s. Registered 
office: Caxton House, Tothill Street, Westminster. 

F. SuHaw (Satrorp), Limirep.—Capital £500 in £1 
shares, to carry on the business of iron and brass 
founders, etc. Registered office: 9, Wroe Street, Sal- 
ford. 

Pixnrotp & Parr, Limirep.—Capital £1,000 in £1 
shares, to carry on the business of engineers, etc. Regis- 
tered office: Dunston Works, 11a, Deritend Bridge, Bir- 
mingham. 

Saunpexs, Topp & Company, Limirep.—Capital £7,000 
in £1 shares, to carry on the business of engineers’ 
manufacturers and general agents, merchants, metal 
merchants, etc. Registered office: Maritime Buildings, 
King Street, Newcastle-on-Tyne. 

Navattum, Limrirep.—Capital £75,000 in £1 shares, to 
carry on the business of machine and engineering tool 
makers, etc., and to acquire all rights in a certain exist- 
ing invention relating to aluminium or aluminium alloy. 
Registered office: Worcester House, Walbrook, E.C. 

Joun F. Harpaxer, Limirep.—Capital £15,000 in £1 
shares (4,500 6 per cent. cum. pref., 4,300 ordinary, and 
the balance unclassified), to take over the business of a 
machine maker formerly carried on by Mr. J. T. Hard- 
aker as John T. Hardaker, at Osborne Street, Bradford. 

Joun Brarkie & Sons, Liuirep.—Capital £10,000 in 
£1 shares, to acquire and take over as a going concern 
the business of bell and brass founders, electrical en- 
gineers, etc., now carried on at Aberdeen under the 
name of John Blaikie & Sons. Registered office: 10, 
Bow Accord Street, Aberdeen. 
_ Gear Grinpine Company, Limitep.—Capital £50,000 
in £1 shares, to carry on the business of dealers in 
grinding machines and component parts thereof, 
grinders of gears and other articles, etc., and to adopt 
an agreement with the Gear Grinding Machine Com- 
pany, of Detroit, Michigan, U.S.A. 

James SHenton & Company, Limirep.—Capital £2,000 
in £1 shares, to take over the business of general and 
consulting engineers, iron and brass founders, etc., car- 
ried on by J. Shenton, J. W. Shenton, B. P. Shenton, 
and F, Williams, as James Shenton & Company, Edison 
Works, Tinsley Street, Great Bridge, Staffs. 

Fieet Brass Company, Luarep.—Capital £3,000 in 
£1 shares (610 preference), to adopt an agreement with 
A. Raybould and 8. Huxley for the acquisition of the 
business of brassfounders, etc., carried on by them at 
9 and 11, Fleet Street, Birmingham, as the Fleet Brass 


Company. Registered office: 9 and 11, Fleet Street, 
Birmingham. 
ScuntHorre Founpry Company, Liirep.—Capital 


£4,000 in £1 shares, to take over the business of the 
Scunthorpe Foundry Company, Limited, lately carried 
on at Scunthorpe, Lincs., by M. Buckley, as receiver in 
a partnership winding up, and to carry on the business 
of iron smelters, founders and dealers, etc. Registered 
office : Dawes Lane, Scunthorpe, Lincs. 

Deatu & Exuiwoop, Limirep.—Capital £15,000 in £1 
shares (5,000 cumulative preference). Objects to take 
over the businesses (1) of ironfounders and engineers 
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carried on at Joseph Street and Clarendon Street, 
Leicester, as Death & Ellwood; and (2) of an engineer 
carried on by A. Gamble, at Millstone Lane, Leicester, 
as A. Gamble & Company, and to adopt an agreement 
with H. Raven and F, J. Hill. 

A. W. Wis, Lrrrep.—Capital £80,000 in 40,000 
6 per cent, cumulative preference and 39,950 ordinary 
shares of £1 each, and 1,000 employes’ shares of 1s. 
each, to carry on the business of edge and other tool 
makers, etc., and to acquire the business carried on by 
E. M. Sage, at Park Mills and San Paulo Works, 
Nechells, Birmingham, as A. W. Wills & Son. Re- 
gistered office: Park Mills, Nechells, Birmingham. 








Deaths, 





Mr. J. H. Witkinson, assistant managing director of 
Wm. Cooke & Company, Limited, of Tinsley, Sheffie!4_ 
was found drowned in a pond on the works premises on 
June 19. It is not known how he got into the water. 
He was at the works as usual early on the 18th, but was 
missed shortly afterwards, 


We regret to announce the death of Mr. William 
Robinson, who was for so many years associated with 
the firm of William Jessop & Sons, Limited, of Sheffield, 
which occurred at Sheffield on May 28 after a very 
short illness. This news will be received with very 
great regret by a large circle of friends in the iron and 
steel industries throughout the country. 

Tue death is announced, at Southport, under ex- 
tremely distressing circumstances, of Mr. M. W. Coun- 
sell, who was weil known in iron and steel circles in 
Lancashire. He had held positions with several lead- 
ing firms in the North of England, including Messrs. 
John Needham & Sons, of Manchester, Messrs. Samuel 
Osborne & Company, of Sheffield, and Messrs. George 
Bradshaw & Company, of Manchester. The deceased 
gentleman was the popular acting honorary secretary 
of the Manchester and District Iron and Steel and 
Allied Trades Bowling Club. He was 41 years of age. 


Mr. M. W. Swinsurne died recently at his resi- 
sidence, The Cottage, Jesmond Park East, Newcastle. 
The deceased gentleman served his apprenticeship as 
an engineer with Messrs. W. G. Armstrong & Com- 
pany, Elswick Works, now Sir W. G. Armstrong, 
Whitworth & Company, Limited, and subsequently he 
became manager for Messrs. He Watson & Sons, 
High Bridge, Newcastle. Twenty-five years he spent 
in that position, and twenty-one years ago he com- 
menced business for himself at Wallsend. The firm of 
Messrs. M. W. Swinburne & Sons, engineers, braes- 
founders, and coppersmiths is well-known all over the 
country. They now employ over 200 men, and make a 
speciality of brass work for ships and marine engines. 
Mr. Swinburne was a member of the Institution of 
Mechanical Engineers, an associate member of the In- 
stitute of Naval Architects, and a member of the North- 
East Coast Institution of Engineers and Shinbuilders. 

Mr. T. B. Marruews, of Sheffield, died suddenly on 
June 2. Although for over 20 years Mr. Matthews 
had resided at Thorpearch Hall, Boston Spa, Harrogate, 
he was a member of an old Sheffield family and well- 
known in the. city. He was the son of a Mr. W. A. 
Matthews, who was Mayor of Sheffield and Master 
Cutler in the year 1852-3. His father was taken into 
the firm of Messrs. Thomas Turton & Sons, Sheaf Works, 
and he took a leading part in that concern until his 
death. When the business of Thomas Turton & Son 
passed into the hands of the late Sir Frederick Mappin, 
the sons of Mr. W. A. Matthews took over the ‘orks 
at Neepsend, which became Messrs. Turton Brothers 
& Matthews, Limited, steel and file manufacturers, and 
of this Mr. T. B. Matthews became the head. Until 
he left Sheffield he took an active interest in the busi- 
ness, and even after he left the city and went to reside 
at Harrogate, he kept in the closest touch with the firm 


until a few years ago. . 
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PURE METALS > 


‘and ALLOYS. FREE from CARBON, 





TITANIUM THERMIT 


for 


SOUND. STRONG, CLOSE-GRAINED CASTINGS. 


Aliso FERRO VANADIUM and FERRO TITANIUM. 


Full Particulars and PRICES from— 


THERMIT LIMITED 


Telegrams: “Fulmen, London.” 27; Martins Lane, 
Telephone: 3749 Central, Cannon Street E Cc 
5 s s 


Works: 210a, Bow Road; E- 








AS SUPPLIED TO THE 
BRITISH 
ADMIRALTY DOCKYARDS. 


se 


The following, selected from numerous letters, are eminent testimony as to the 
quality of our celebrated “A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. 


From PECKETT & SONS, Bristol. 


Bristol, October 25th, 1904. 
We have been using your Selected Foundry Coke for some considerable time. 
We have pleasure in stating that we are very pleased with it, as we find we get sounder and cleaner castings, more 
free from blowholes and other defects, than we formerly did. 
From BOW, McLACHLAN & CO., LTD. (Paisley Foundry), Paisley, Glasgow. 
Paisley, r2th March, 1909. 


We have yours of 4th inst., and in reply have pleasure in stating that we have been using your Foundry Coke for several 
years for special purposes with highly satisfactory results. 


Elders Collieries, Ltd., Cardiff. 
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PRICES OF METALS. 


The following table shows the approximate latest 
prices and position of stocks of metals during the past 
two years :—_ 


End June, 1911. 


{ 
| 


METALS. | End June, 1912. 


Iron—Scotch pig warrants 
ton 





—Middlesbro’ warrants . ton 
- C. M/nos Bessemer .. — 
—Stock, Scotch pa to snes 
Copper—Chili bars, ‘GMB 
on | 
—Stock, Europe and afloat | 
tons 
Tin— re ingests - 
—Straits 
—Stock, London, Holiand, 
U.S.A.. and afloat .. tons |... 
Lead— English pig - ton | 
Spelter—Ord lesian ... ton 
Quicksilver (75lb)... bettie 
Antimony—Regulus . ton |£27 
Aluminium —Ingot . ton 


* Settlement price. 
CASTINGS. 
In the Cleveland district the following are the 
nominal rates current for enetne > _ 


Dp 


= 
Cwrroctawo- 


ros 


Columns (plain) 

Pipes, ii to 2; in. ... 

a to 4 in. ene 

” 3 to8 in. ... 

» 10 tol6in. .., 

» 8 tod in. ... 

Chairs ... 
Floor plates (open sand) .. 

Sane. 
The quotations for scrap, subject to market fluctua- 
tions, are as follows : Heavy wrought (mixed), £2 10s. Od.; 
light wrought, £1 5s. Od. ; heavy cast, £2 10s. Od. ; all per 
ton, f.o.b., London. Copper (clean), £69 10s. 0d. ; brass 
(clean), £45 10s, Od.; lead (usual draft), £16 15s, Od. ; 
zine, £20 10s. Od.; all per ton delivered merchant's yard. 


_ 


d. 
0 
6 
6 


0 
0 
0 
6 
6 


co Oren Org crest 


wWOoavaahk 
- 

antooo 

= 








Personal. 


of the Victoria 
gross value of 


Tue late Mr. W. Thomlinson-Walker, 
Ironworks, York, left estate of the 
£12,000. 

Mr. C. Srantey Martin, late general manager of 
Messrs. Cammell, Laird & Company’s Derwent Works 
at Workington, has been appointed general superinten- 
dent of the Dominion Iron and Steel Company, Sydney, 
Nova Scotia. 

Mr. H. Hartanp, a nephew of the late Sir Edward 
Harland, has been appointed to be head of the design- 
ing department of Harland & Wolff, Limited. The 
vacancy was created through the death of Mr. Thomas 
Andrews, who was one of the victims of the ‘ Titanic ”’ 
disaster. 


Mr. ANDREW Reason, who for upwards of 26 years has 
been connected with Hick, Hargreaves & Company, 
Limited, Soho Iron Works, Bolton, is now taking over 
the active management of the Ideal Covering Company, 
Limited, 158 & 160, Crook Street, Bolton, of which he is 
managing director. 

Mr. W. J. Guy, of Sheffield, has been appointed 
manager of the Newburn Steel Works, Newcastle-on- 
Tyne, of John Spencer & Sons, Limited, in succession 
to Mr. W. E. Hampton, who has removed to Birming- 
ham. Mr. Guy has been associated with John Brown 
& Company, Limited, of Sheffield and Clydebank, for 
over 10 years. 

Mr. W. R. Bartrs, general manager of Messrs, James 
Oakes & Company’s Alfreton Ironworks, Derbyshire, 
was married on June 12 to Miss E. L. Hutchinson, 
daughter of Mr. John Hutchinson, iron merchant, 
Cardiff. Mr. Bates was on Monday the recipient of a 
presentation, subscribed for by the agents, staff and 
officials of the Company. 











BLOFIL 


THE 


IRON CEMENT 


(Quick or slow setting grades) 


THE CHEAPEST 
MOST RELIABLE 


for all purposes. 











Unaffected by oil, steam, or water. 





Sole manufacturers— 


RUDD & OWEN 


(DEPT. I) 
Telephone 
HULL * oy 


1223 


Telegrams 
“ Therpinene’’ 
Hull. 




















GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, 


STEEL MOULDERS’ 


Nozzles, &c. 


COMPOSITION, SILICA CEMENT. 





J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR, nr. 


Telegrams: ‘‘LOWOOD, DEEPCAR.”’ 


SHEFFIELD. 
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Established 1863. 


JAS. DURRANS & SONS, 


Phenix Works, Penistone, sista 


7 a = 
cma | 








cia 


a 
.. 


ieee 


Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST 
Ladles, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, 
casting Clemens, Stuie. Chaplets, Pipe Nail«, Sprig«, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 


These Machines are invaluable for a Foundry, doing a larger amount of work ofa 
superior quality, in a much shorter time than can be done by hand, without skilled 
labour. 

The following testimonial explains itself :— . 

“Dear Sirs,—We have been using your best Blacking for a large number of years, and always use it on our 
large Ingot Moulds, which, as you know, we have made up to 85 tons in weight. ’ 

Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD. 
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Plate Moulding with Snap Flasks . . 


is used extensively for dealing with light castings in all departments of the foundry trade. It 
is without question a very rapid method of moulding, and taken in conjunction with the fact 
that the snap flask does away with moulding boxes it is not surprising that the system is grow- 
ing in favour. In point of output many power Moulding Machines can show an advantage 
over plate moulding, but this is over-balanced by the cost of the necessary boxes, the mainten- 
ance expenses and the floor space required for storing them. 


{| In our BOXLESS HYDRAULIC MOULD- 
ING MACHINE we _ have the snap flask 
or boxless system combined with a power ram- 
ming moulding machine. It is the most 
complete machine in existence, for it rams both 
halves of the mould simultaneously, draws the 
pattern, cuts the runner and gates, closes the 
mould, and delivers it ready for receiving the 
metal. As both halves of the mould are made 
simultaneously and compressed to an equal 
extent, much truer and better castings result 
than when each half is made _ separately. 
Correctly located pins and holes in the moulding 
boxes and pattern frames ensure accurate closing 
and prevent overshut castings. 

















“| The rate of production is such that no man 
with a plate and a snap flask can possibly 
compete. 200 moulds a day is quite ordinary 
and, in some cases, the rate of production with 
two men amounts to 400 moulds in eight hours. 


§] One firm to whom we have supplied several 
of these machines is obtaining four times the 
output they were formerly getting by plate 
moulding. { Another is getting two and a half 
times the output, whilst a third is obtaining 
double the quantity of moulds they were 
previously getting from pneumatic machines, 

§ The following is some of the work that the machine is doing :— 
SEWING MACHINE ARMS. FURNACE BARS. 
STOVE PLATE CASTINGS. AIR BRICKS. BRACKETS. Ne 
COTTON AND SPINNING MACHINE FITTINGS. MANGLE PARTS. COLLIERY TUB WHEELS. 
AGRICULTURAL MACHINE FITTINGS LAWN MOWER FITTINGS. ETC., ETC. 


The machine will not make any and every casting, but if you will send us 
sample castings or drawings of your work we will tell you what it will do, or if you 
would like to see one of our representatives, we will arrange for a visit. 

THE QUICKER YOU ACT THE SOONER WILL THE SAVING BEGIN.—WRITE TO-DAY. 


With our 15 different types of eee ~~ ee we cover the requirements of any 
ry- 


EMERY GRINDERS. ABRASIVE WHEELS. 





Tue LONDON EMERY WORKS Co., Park Works. 


TOTTENHAM, LONDON, N. 
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Addresses and further information will be found by reference to the Firm’s Advertisement. 


Abrasive Wheels. 
Evans, J. & Co 
London Emery Works 
Jackman, J. W., & Co. Ltd, 
Air Compressors. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Phillips, J. W. & C. J. 
Thwaites Bros., Ltd. 
Tilghman’'s Patent Sand Blast 
Co., Ltd. 
Air Compressors (Electric- 
ally Driven). 


Jackman, J. W., & Co.,Ltd. 


Marshall & Co. Horace P. 
ee 
Co., Ltd. 

Air Compressors (Steam). 
Jackman, J. W., & Co., Ltd 
Marshall & Co., Horace P. 
Tilghman’ sPatent SandBlast 

Co 


Air Compressors (Belt). 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Tilghman’sPatent Sand Blast 

Co., Ltd, 

Aluminium, 

British Aluminium Co., Ltd. 

Acne. 

Evans, J. & C 

Phillips, J.W eC. J. 

Ash Crushing and Wash- 
ing Machines. 

Evans, J., & oe 

Jackman, J. W., & Co., Ltd. 
Marshall & Co. ,'Horace P 
Phillips, J. W. & C.J. 

Barrels (Tumbling). 

Alldays & Onions Pneumatic 


‘0. 
Hall, Charles, & Co. 
Jackman, J. W., & C Ltd. 
London Emer Ww orks Co. 
Marshall, H. & Co, 
Phillips, J. W. & C.J. 
Tilghman’sPatentSand Blast 
o., Ltd 
Barrows. 
F. Braby & Co., Ltd. 
Durrans, J., 3 Sone. 
Evans, J., & 
Hall, C cir & Co 
Jackman, J. W., & Co. Ltd. 
Bellows. 

Alldays & Onions Pneumatic 

Eng. Co., Ltd. 
Evans, J., & Co. 
Durrans, Jas., & Sons. 
Hall, Charles & Co. 


Jackman, J. W., & Co., Ltd. | 


Olsen, Wm. 


Blacklead. 
Durrans, J., & Sons. 
Kvans, J., & Co 
Hall, Charles. & Co, 
Jackman, J. W., & Co., Ltd 
Olsen, Wm. 
Walker, I. & I. 
Wilkinson & Co., Thos., Ltd. 
Blowers. 


Keith,J. .& Blackman, Co. ,Ld. 
London Emery Works Co. 
Marshall. H. P., & Co., Ltd. 
Phillips, J. W. & C. J. 

a 1 & Co., Ltd. 














| Blowers —cont 


Thwaites Bros., Ltd. 
Ward, T. W., Ltd. 


Buffing and Polishing 
Machines. 


Jackman, J. W., & Co., Lid. 


London Emery Works Co. 


Casting Cleaners. 
Durrans, J., & 80.13. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
ae Blast 
Co., Ltd. 


Cement. 
Dyson. J. & +. 
Evans, J., & C 
Hall, C harles € Co. 
Jackman, J. W.. & Co., Ltd. 
London Emery Works Co. 
Lowood.J.Grayson, & Co.,Ld. 
Marshall & Co., Horace P. 
Metalline Cement Co. 
Olsen, Wm. 
Plasti-Kion Co. 
Rudd & Owen 
Silent Machine and Eng. Co 


Chaplets and Studs. 
Durrans. J., & Sons. 
Evans, J., & Co. 
Hall, C harles, & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Motherwell, Wm., & Co. 
Olsen, Wm 
w ilkinson, 7. & Co., Ltd. 


Charcoal. 
Evans, J., & C 
Hall, Charles x Co. 
Jackman,J W. “& Co., Ltd. 
Mansergh, T. E. 
Walker, I. & I. 


Charging Platforms. 

Alldays & Onions Pneumatie 
Eng. Co., 

Davies, T., & Son. 
Evans, J., ‘& Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Thwaites Bros., Ltd. 


Coal Dust. 


Cumming, Wm., & Co., Ltd. 


Durrans a & Sons. 
Evans, J., & Co 

Hall, Charles .& ‘Co 
Jackman,J. W oe Co., Ltd. 
Mansergh, T. 

Olsen, Wm 

Walker, I. & I. 


Wilkinson & Co., Thos., Ltd. 


Coke (Foundry) 


y). 
Elders Navigation Collieries. 


Coke Breakers. 
Evans, J., ¥ Co 
Jackman, J. W. & Co., Ltd. 
Marshall & C 0., Horace P. 
Phillips, J. W., & C.J. 


Core Boxes. 
Evans, J., & C 
Jackman, J. wv. "& Co.. Ltd. 
Olaen, Wm. 


Core Compounds. 
Cumming. Vn. On. Ltd. 
Durrans, J. & 
Evans, J., Py’ 

Hall, Charles, & Co. 
yocuma, < J, W.& Co., Ltd. 
Olsen, 

Wilkinson, “Thos. & Co. 


| Core Gums. 

Durrans, J. & Sons. 

Evans, J., & Co. 

Hall, Charles, & Co. 
Jackman, J. W. & Co., Ltd. 
Olsen, Wm. 

Walker, 1. & I. 


Core Making Machines. 
Evans, J., & Co. 
Hall, Charles & Co. 
Jackman, J. W. & Co., Ltd. 
London E ow! Works Co 
Marshall, H. P. & Co. 
Phillips, J BW. &C.4J. 


Core Ovens. 


Eng. Co., Ltd 
™ Evans, J. & Co. 
~ Hislop, R. & G. 
Jackman, J. W. & Co., Ltd. 
Jones & Attwood, Ltd. 
™London Emery Works Co. 
Phillips, J. W. & C. J. 
)Portway, C. & Son. 
Core Ropes. 
Duarrans, J. & Sons. 
Evans, J., & Co. 
Hall, C harles, & Co. 
Jackman, hh OA & ‘Co., Ltd. 
Olsen, Wm. 
Wilkinson, T. & Co. 
Core Vents. 
Evans. J., & Co. 
Hall, Charles & Co. 
Jackman, J W., & Co., Lid. 
Olsen, Wm. 
Cranes. 
Alldays & Onions Pneumatic 
Eng. Co.. Lt 
Evans, J. & Co. 
Jackman, J. W., & Co., Ltd. 
Ward, T. W., Ltd. 
Crucibles. 
Evans, J. & € 





Hall, C ek “% Co. 
Olsen, Wm. 
Crucible Furnaces. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 


Crucible Furnaces(Lift-out) 
Alldays & Onions Pneumatic 
Kng. Co., sas. 
Evans, J., *% 
Jackman, J W., 2% Co., Ltd. 
Phillips, J. W.& C.J. 


Crucible beads (Tilting) 
Alldays & = Pneumatic 
Eng. Co., 
Evans, J., & Co 
Jackman, J. Ww. , & Co., Ltd. 
Marshall & Co., Horace P. 
Phillips, J. W. & C.J. 
Crushing — 
Evans, J., & ¢ 


Alldays & Onions Pneumatic | 


Wilkinson & Co., Thos., Ltd | 


Jackman, J. W. , & Co., Ltd. 


Cupolas. 

Alldays & Onions Pneumatic | 
Eng. Co., Ltd. 

Davies, T. & Son. 

Verby Boiler Co,, Ltd, 

Durrans, J. «& Sons. 

Evans, i te so. 

Hall, C ad 5 & Co. 

Jackman, J. W. & Co., Ltd. 

London Emery Works Co. 

Marshall, H. P. & Co. 

Phillips, J W.& C.J. 

Thwaites Bros:, Ltd. 


| 
| 
| 
| 
| 


Cupola Linings. 
Evans, J., 
Hall, C van A & ‘Co 
Harris & Pearson. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 


Emery Grinders. 

Alldays& Onion Pneumatic 
Kng. Co., Ltd. 

Davis, ‘I., oa 
Evans, J., & C 
Hall, Charles & Co. 
Jackman, J.W. & Co., Ltd. 
London Emery Works Co. 


Emery and Glass Cloth 
and Glass Faper. 
London Emery Works Co. 
Emery Wheels. 
Alldays & Onions Pneumatic 
Eng. Co., aa. 
Evans, J. & ¢ 
Hall, C ob. ty & Co. 
Jackman, J. W., & Co., Ltd. 
London Kmery Works Co. 
Mitchells Emery Wheel Co. 
Facings. 
Evans, J. & Co. 
Olsen, William 


Fans. 
Alldays & Oteen Pneumatic 
., Lid. 


10. 

. W., & Co., Ltd. 
Jenkins, Ww. J. & Co., Ltd. 
— James, & Blackman 


, Ltd 

Phillipe, JI.W.& C.J. 

Thwaites Bros., Ltd. 
Firebricks. 

Durrans, J. 5 Sons. 

Dyson, J. & J 

Evans, J. & Co 

Fyfe & Co., J. R. 

Harris & Petrson. 

Jackman, J. W., & Co., Ltd. 

King Bros. 

Lowood,J.Grayson,&Co., Ltd. 

Pearson, E. J. & J. 


Foundry Blacking. 
Cumming, Wm. & Co., Ltd. 
Durrans, J. a Sons. 

Evans, J., & Co. 

Hall, Charles & Co. 
Jackman, J. W., & Co., Ltd. 
London imery Works Co. 
Ulsen, Wm. 

Walker, L. & I. 

Wilkinson, Thos. & Co., Ltd. 


Foundry Brushes. 
Durrans, J. & Sons. 
Evans, J., & baa 
Hall,C., & C 
Jackman, J. W., & Co., Ltd. 
Olsen, Wm 
Phillips, J. W.&C. J. 


Foundry Ladles. 

Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

Davies, T.. & Son. 

Derby Boiler Wo.. Ltd, 

Durrans, J., & Sons. 

Evans, J., & Co. 

Hall, Charles, & Co, 

Jackman, J. W., & Co., Ltd. 

London Emery Works Co. 

Marshall, 1d . & Co. 
McNeil, C 

Phillips, au w. &C J. 

Thwaites Bros. Ltd. 
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THE BUYER’S 


GUIDE.— Continued. 





Foundry Rattlers or Fett- 
ling Drums. 
Alldays & Onions 
Davies, T., & Son 
Durrans . & Sens 
Evans, J., & Co. 
Hall, ¢ ‘harles & Co. 
Jackman, J. W., & Co. 
London, Emery "Works Co. 
Marshall & Co., vos e 
Phillips, J. W. . J. 


Foundry big 
Standacd >and Co., Ltd. 
Dyson, J. & J. 
Evans, J., & Cot 
Jackman, J. W., & Co., Ltd. 
Wilkinson & C 0., Thos., Ltd. 
Williams, J. (Birmingham 

Sand), Ltd. 


Foundry Specialists. 
Naish & Croft. 


Furnaces (Annealing). 

Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

Evans, J. & Co. 

Hislop, R. & G 

Keith, James, ‘& Blackman, 
Co., L 

Marshall & Co., Herece P. 

Phillips, J. W. &C. J. 


Furnaces (Brass). 
Alldays & Onions Pneumatic 
Eng. Co . 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., "Horace P. 
Phillips, J. W. & C.J. 


Furnaces (Melting). 


Alldays & Onions = | 


Eng. Co., Ltd. 
Davies, T., & ~~’ 
Evans, J., "& Ce 
Jackman, J. W. | & Co., Ltd. 
Marshall & Co., "Horace P. 
Phillips, J. W. &C. J. 

Ground Gannister. 
Durrauns, J., & Sons. 
Dyson, J. & J. 

Evans, J., & Co. 
Lowood, a Grayson, & Co, 
Walker, I. & I. 

Grinding Machines 
Tools. 

Evans, J.. & Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 

Hammers (Steam). 

ame £ Onions Pneumatic 


and 


, Ltd. 
Thwsites Bros.. Ltd. 


Hay Band Spinning 
Machines. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall &Co., Horace P. 


Hoists, 


= & Onions Pneumatic 


Co., 
Davina, T.. & Son. 
Evans, ss & Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Works’ Co. 
Marsh eg oe ye ih Ltd. 


Philli 
Thwaites Bros., oa 


Loam and Sand Mills. 
Davies, T., & Son. 
Durrans, J. & Sean. 
Evans, J., 
Hall, Charles zc 0. 
Jackman. J. W., & C 'o., Ltd. 
London Emery Works Co. 
Marshall 3 Co., Horace P. 
Ward, T. .. Ltd. 


Melting einen (Oil fired), 


Alldays & Onions Pneumatic 


Eng. Co., Ltd. 
Evans, J., & Co. 
Jackman. J. W., & Co., Ltd. 
Marshall & Co., ; Horace P. 
Phillips, J. W. & C. J. 


Mould Driers. 
Evans, J., & Co 
Jackman, J. W., ’ & Co., Ltd. 
London Emery Works Co. 
Marshall & Co., Horace Pr. 
Phillips, J. W. & C.J. 


Moulding Machines. 
a Moulding Ma- 
chine Co 

Britannia pogntey Co. 

Evans, J., & ¢ 

Jackman, J. Ww. & Co., Ltd. 

London Emery Works Co. 

Marshall, H. P., & Co. 

Phillips, 3.W.& C.J. 

Pickles, James. ; 

Pneumatic Engineering 
Appliances Co., Ltd. 

Samuelson & Co., Ltd. 


Stewart, Duncan & Co., Ltd. | 


Universal System of 
Machine Moovlding 
Machinery Co, Lid 

Whittaker, Wm.,& Sons, Ltd. 


Moulding Machines (Hand | 


and Power). 
Evans, J., & ¢ 
Jackman. J. Ww. , & Co., Ltd. 
London Emery Works Co. 
Marshall & Co., Horace re 
Phillips, J. W. &C.J. 
Pickles, James. 
Pig Breakers. 
Evans, J., & Co. 
Jackman J. W.. & Co, Ltd. 
London Emery Works Co, 
Pig-Iron. 


Bradley & Sons. T. & I., Ltd. 
Frodair Iron and Steel Co., 


Ltd., The 
Goldendale Iron Co., Ltd, 





and | 


Plumbago. 


Cumming, Wm. & Co., Ltd. 
Durrans. J.. & Sons. 

Evans, J., & Co. 

Hal, ‘Charles & Co. 
Jackman, J. W., & Co., Ltd, 
London Emery ‘Works Co. 
Olsen, hg a 

Walker 

Ww i. & be., Thos., Ltd. 


Pneumatic Tools. 
jackman, J. W., & Co., Ltd. 
Macdonald & Son, ‘td. 
Mareball H. P. & Co 


Polishing Sundries. 


Evans J.&Co. 
London Emery Works Co. 


Publications, 


Eagland & Co., ae. 
Griffin & Co., C. 


Pyrometers. 


piers & Culoms,, te 
Phillips, J. W. & C 


Recording Gauges. 
Evans, J. & Co 
Jackman. J. W.., & Co., Ltd. 
Phillips, J. W &C.J. 


Riddles. 


Durrans, J. & Sane 

Evans, i &C 

Hall, C hates, & Co. 
Jackman, - & Co., Ltd. 
Olsen, Wm 

w - = Bek "Thos. & Co., Ltd. 


Sand Blast Apparatus. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Phillips, J. W. & C. J. 
Tilghman’s Patent 

Blast Co., Ltd. 


Sand Driers. 
Evans, J., & C 


Jackman. J. Ww. , & Co., Ltd. | 


London Emery Ww orks Co. 
Philips, J. W.& C. J. 


Sand Grinding Mills. 
Evans, J., & Co. 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co. 


Sand Mixers. 
Evans, J., & Co. 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co. 
Marshall & Co., Horace P. 
Phillips, J. W. & C 


| Steel Moulders’ 


Sand 


Sand Riddling, Separating 
and Sifting Machines. 
Evans, J., & Co. 
Jackman, J. W., 
London Emery Works Co. 
Marshal!, H. P. & Co., Ltd. 
Pneumatic Engineering Ap- 

pliances C 


& Co., Ltd. 


Sieves. 


Durrans, J. & pees: 

Evans 5 

Hall, Charles, & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P, 


Smiths’ Hearths. 


Atoms & Onions Pneumatic 

in 

Keith, Je James, & Blackman, 
Ltd, 


Marsbett & Co.. H. P., Ltd. 
Samuelson & Co., Ltd. 
Thwaites Bros., Lta. 


Com po- 
sition. 

Dyson, J. a 

Evans, J., & Co. 

Jackman, J. W., & Co., Ltd. 

Lowood,J. Grayson, &Co. »Ltd 


Spades and Shovels. 
Durrans, J., & mows, 
Evans, J., & C 

Hall, Charles ‘e Co. 
Jackman, Fe Wee & Co., Ltd. 
Olsen, Wm. 





Stone Flux. 
Durrans, J., & Sons. 
fat ,&C 
all Charice & Co. 
Jackman, J. W., & Co., Ltd. 
Wilkinson & Co., Thos., Ltd. 


Stoppers and Nozzles. 


Dyson, J. & J. 


Straw Ropes. 


Evans, J., & Co. 

Hall, Charles, & Co. 
Jackman, J. W., & Co., Ltd. 
Olsen, W: illiam, 
Wilkinson & Co., Thos., Ltd 


Testing Machines. 


Evans, J., & Co, 

Jackman, J. W., & Co., Ltd. 
Pees Hie, Pee & Co 0. 
Phillips, J. W. & C.J 


Tuyeres (Firebrick). 


Dyson, J. & J. 


(Ltd. 
Lowood, J. 


Grayson, & Cu. 


Welding. Thermit, Ltd. 














IRONFOUNDERS’ BLACKING, COAL DUST, ETC. 


Registered e SHALAGO - Brand. 


Write for Quotations to— 


WILLIAM CUMMING & Oo., Lro., 


IRONFOUNDERS' FURNISHERS. 
Kelvinvale, Mills. 


WoRKsS— { Walttington Black nm Bincking Mill ilig. Cb Gesterfigia. Eng @ 
« Mills, A ra  Beetence, Gisegow. 
ADDEESSES— fcineton. Chesterfield. 
Camelon.”’ 


also at suhanenen and pond "weet Bromwich. Cuming’ Blacking Mills, 














SITUATIONS VACANT AND WANTED. 











OREMAN MOULDER seeks berth. Wide experi- 
ence in Large and Smaljl Castings in all Metals. 
Home or abroad. South America preferred.—Address 
Box 577, Offices of THE FOUNDRY ‘TRADE JOURNAL, 165, 
Strand, London, W.C. 





TEEL MOULDER wanted on North-East Coast, 
with experience in repetition work and able to 
supervise all work in connection with Moulding Machines. 
—Apply, stating age, wages, and experience, to Box 590, 
Offices of THE FouNDRY TRADE JOURNAL, 165, Strand, 
London, W.C. 


LD, renowned, important Westphalian MALLEABLE 
IRON FOUNDRY requires a pushful, energetic 
REPRESENTATIVE, with good connection amongst large 
users, Such gentlemen as correspond in German _pre- 
ferred.—Apply ‘‘ F.M.C.,” RUDOLPH Mosskg, Frankfurt- 
on-Maine, Germany. 


| ag ange | FOREMAN seeks change. Well up in 
Loam, Dry and Green Sand, Plate and Machine 
Moulding. Good metal mixer, estimator, organiser, and 
aye 38.—Address replies Box 582, Offices of THE FOUNDRY 
TRADE JOURNAL, 165, Strand, London, W.C. 


OUNDRY FOREMAN desires change. 
Engine, Pump, and Repetition Work. Up-to date 
methods. Age}\37. Held present position five years.— 
Address Box 579, Offices of ‘1HE FOUNDRY TRADE 
JOURNAL, 165, Strand, London, W.C. 


First-class 


THE FOUNDRY TRADE JOURNAL. 


—— $$ 





FOR SALE AND WANTED. 





ATTERN-MAKING.—All_ kinds of PATTERNS, 

large or small, made to customers’ designs, by 

experienced workmen; accuracy and prompt delivery 
guaranteed.—LAMBERT Bros., Engineers, Snodland. 


NE MODERN FOUNDRY CUPOLA, 4 ft. 6 in. 
dia., about 30 ft. high from ground ; one ditto, 4 ft. 

dia. ; one ditto, 4 ft. dia., about 32 ft. high from ground.— 
T. Davies & Son, West Gorton, Manchester. 


EVEN-TONS FOUNDRY CRANE LADLE. Been 
kK very little used, by Evans, Manchester. Price 
£27 103. on rail.—THoMPsSON, Ironfounder, Leigh, Lanes. 





EATHER FILLET, of very best quality. 

J Stocks kept. Immediate delivery of all orders from 

stock. Very advantageous prices. Samples and quota- 

tions sent on request.—WaALTON & Co., Newton Street, 
Birmingham. 


Large 








NAISH & CROFT, 


Consulting Metallurgists and 
Analytical Chemists. 
SPECIALISTS IN FOUNDRY WORK. 
Laboratory for all kinds of Metallurgical Investigations. 
ANALYSES. MICROGRAPHS. MECHANICAL TESTS. 


When you have trouble write us. Fees on application, 
Special Terns for Contract Work. 


Address : 150, ALMA STREET, BIRMINGHAM. 


London Office : 9 & 10, Fenchurch Street. 








has been steadily growing. 


FOR A PERIOD OF OVER TWENTY-FIVE YEARS THE REPUTATION OF 


FRODAIR SPECIAL PIC-IRONS 


Their excellence is acknowlelged and acclaimed by leading Engineers and 
[ronfounders, because they are easily MELTED, CAST and TOOLED, ensure REGULARITY and 
remarkable DURABILITY, and shew genuine SUPERIORITY and ECONOMY. 





HYDRAULIC WORK, 
MALLEABLE CASTINGS, 


CYLINDERS, ENGINE PARTS, VALVES, ROLLS (chilled and grain), 
FIRE AND ACID-RESISTING CASTINGS, 
and other 
improvement when cast with FRODAIR IRONS. 


important work shew a marked 





Write for further particulars, ete., 


FENCHURCH HOUSE, 





THE FRODAIR IRON & STEEL Co., Lto., 


LONDON, 


Telegrams : 
rodair, London.” 


E.C. 
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COMPLETE SAND BLAST APPARATUS 


For Cleaning Jarge and small Castings. 


WILL SAVE 50 PER | CENT. IN FETTLERS’ WAGES. 


IN USE BY THE FOLLOWING WELL-KNOWN FIRMS :— 





STEEL CASTINGS. ORDINARY IRON CASTINGS. 
Beardmore, W., and Co., uaa. .. Glasgow. Platt Bros. and Co., Ltd. ... .. Oldham, 
Steel Co. of Scotland ain Glasgow. Tweedales and Smailey ee oe Castleton, 
Coltness Iron Co. ... an o- Coltness. H.M. Dockyards ... ee ‘2 —_ 
Dickson and Manns, Ltd. . wn Armadale. Dobson and Barlow, Ltd. ... ose Bolton. 
Vickers, Sons and Maxim, I Lita. eno Barrow. Doulton and Co., Ltd. oe Paisley. 
Darlington For Forge Co., Ltd. ons Darlington. Ruston, Proctor “and Co., Ltd. one Lincoln. 

d Co. «» Middlesbrough. Marshall, Sons and Co., Ltd. ioe Gainsborough. 
Hadfields: Steel Foundry Co., Ltd. ... Sheffield. Shanks and Co. », Ltd. ap os Bass head. 
Osborn, 8., and Co., Ltd. on Sheffield. Falkirk Iron Co. ... eos eis Falkirk. 
Jackson, P. R., and C 0., Ltd. ae Manchester. Hopkinson and Co, on Huddersfield. 

MALLEABLE IRON. BRASS OR GUN METAL. 
Ley’s Malleabio Castings Co,, Ltd. Derby. Vickers, Sons and Maxim, Ltd. 
Crowley, John, and Co., Lt td. os Sheffield. Gummer and Co.. ‘ Rotherham, 
Baker Foundry Co., Ltd. «. Smethwick. Ruston, Proctor and Co., Ltd. .-» Lincoln. 
Maddocks, J., and Co., Ltd. pa Oakengates. Storey, Isaac and Sons, “Ltd. te Manchester, 
e le g and How Lia. on oe Keighley. Glenfield and Kennedy os on Kilmarnock, 

roft Foundr Bo oss Walsall. Milne, J., and —y on i Edinburgh. 

L inden, H - Walsall. Benton and Sto Birming am, 
Tangyes Sg oe am Birmingham. British Insulated ‘ond Helsby Cables, “Lta. 
Harper, J., and Co. eee «» Willenhall. Marshall, Sons and Co., Ltd. des Gainsborough. 
Haden, G.’N., and ‘Sons. «. Trowbridge. Dewrance and Co. “a +. London, 








General Representative: CEO. KOPKINS 63, Quarrenden Street, King’s oad, Fulham, London, 8.W, 


TILGHMAN’S PATENT SAND BLAST Co., Ltd., 


BROADHEATH, Nr. MANCHESTER. 














WHITTAKER'S improves MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made. 












The most complete and efficient 
machine hitherto introduced to 
Engineers. 


All Machines warranted to Mould with the greatest accuracy and precision. 














GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth hesearncia to Consumers. 


: i ROPE & BELT PULLEYS. 


WM. WHITTAKER. & SONS, LID., 
SUN IRON _woRKS, QL DHAM. 

















Se 
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dvertisers. 


Addresses, Telegraphic Addresses, and Telephone Numbers. 


Adjustable Moulding Machir e Co. 
Alidays & Onions, Ltd. 


Braby, F., & Co., Ltd. oes 
Bradley, T. & I., & Sons, Id. 
Britannia Foundry Co. —- 
British Aluminium Co., Ltd. 
Cumming, William, & Co., Ltd. 
Dempster, R. & J., Ltd. 
Davies, T..& Sons . 
| Derby Boiler Co., Ltd. 
Durrans, Jas., & Sons 
Dyson, J. & J. ‘ 


Elders’ Gothenton, Ltd. 
Evafs, J., & Co. 
Everitt & Co. 


Frodair Iron & Steel Co., Ltd. 
Fyfe, J. R. & Co _ 
Goldendale Iron Co., 
Griffin & Co., Chas. 


Hall, Charles & Co. 
Harris & Pearson 
Hislop, R. & G. - 
| Hodges, R. I., & Co. .. 
Hooker, Peter, Ltd. 


Jackman, J. W., & Co. 
Keith, James & Blackman, Co,, 


King, Bros. “ames Ltd? 
Kitchen & Co. .. 


Ltd. 


London Emery Works Co., Ltd. 
Lowood, J. Grayson, & Co., Ltd. 


Macdonald, J. & Son, Ltd. 
Mansergh, T. E. 

Marshall, ALP. a Co. 
Metalline Cement Co. 


MeNeil, Chas. .. 

Naish & Croft .. 
Olsen, William . 
Phillips, J. W. & C. J. 


Plasti-Kion Co., The .. 
Portway, C. & Son 


Rapid Magnetting Machine Co., 
Robeson Process Co. 
| Rudd & Owen. 
Samuelson & Co., Ltd. 
Silent Machine Co. a 
Standard Sand-Blast Machine Co., 
Standard Sand Co., Ltd 
Stewart, D., & Co. Ltd. 


Ltd. 


Ltd. 


Ltd. 


ADDRESS. 


Coventry .. 
Birmingham 


Petershill Road, Glasgow 
Darlaston 5 r 

Coventry . o< 
109, Queen Vic toria Stre et, S.E. 


Maryhill, Glasgow 


Oldham Road, Manchester 
West Gorton, Manchester 
Derby ss ~ “ 
Penistone, nr. Sheffield 
Sheffield : 
Cardiff 
Manchester a 
40, Chapel Street. L iverpool 
5, Fenchurch Street, E.C. 
Shipley, Yorks ‘ 


Tunstall, Stoke-on-Trent 
Exeter Street, Strand, W.C. 


Dantzic Street, Manchester 
Stourbridge . 
Paisley A 

14, Devonshire Sq. 
Blackhorse Lane, Walthamstow, E. 


Caxton House, 8.W. 


27, Farringdon Avenue 
Stourbridge 
Derby 


, London 


Park, Tottenham 
Deepcar, nr. Sheffield 


Maryhill, Glasgow 

Wheathiil Charcoal Works, Salford 
Leeds 

112, Bath Street, “Gis isgoW 


Kinning Park, Glasgow .. 
141, Whitehead Road, 
Cogan Street, Hull 
23, College Hill, E.C. 
Caxton House, 8.W. 
Halstead, Essex .. 


38, The Crescent, ae 
, Fenchurch Street, ; 
Hull ° op 


Banbury .. hi 
Albion Works, Savile St , "Sheffield 
Kingsway House, Kingsway, w.c. 
Mansfield .. 

London Road Iron Works, G lasgow 


ee E.Cc. 


Aston Manor 


TELEGRAPHIC ADDRESS. 





TELEPHONE NO. 





Alldays, Birmingham 


Braby, Glasgow 
Bradley, Darlaston 
Stoves, Coventry 
Cryolite, London 


Prudence, Glasgow 


Scrubber, Manchester 
Tuyere, Manchester 
Welded, Derby 
Durrans, Penistone 
Dyson's Stannington 
Elder, Maesteg i 
Ladles, Manchester 
Persistent, Liverpool 


Frodair, London 
Brick, Shipley 


Goldendale, Tunstall, Staffs. 


Fireclay, Stourbridge 
Gas, P aisley e 


Elevenfold, London 
Molders, London 


James Keith, London 
King Bros., Stourbridge 
Welded, Derby 


Naxium, London 
Lowood, nr. Sheffield 


Compressor, Glasgow 


Specialty, Leeds 
Adhesive, Glasgow .. 


MeNeil, Glasgow 
Natrecord, London 
Wm. Olsen, Hull 
Colloquial, London 


Portway, Halstead, Essex 


| Borings, Birmingham 


Sprudel, London 
Therpinene, Hull 


Samuelson, Banbury 
Forward, Sheffield .. 


Standard Sand Co., Mansfield 
Stewart, Glasgow be 


‘| 251 
.-| 4315 London Wall 
ol | O. M. 25 


|» 


‘:| 100 Derby 


..| 10 


| 
eel — 
| 


| 
| 29 Foun 
.| 161 Mary | Hill 

° i 909 Leeds 


| 
| 


..| 10 P.O. Halstead 


at Central 1342 
..| 6045 Bank 


..| 201 Mansfield 


28 Victoria 


70 Openshaw 


702 Sheffield 


2297 
1134 Central (3 
lines) 


59 Shipley 


} 
| 
i 
| 
| 
| 
} 
| 
| 


4 City 
7 Btiny Hill 
| 331 Paisley 


30 Victoria 
6194H’lb’rn (4lines 
100 Derby 


| 201Y2 Douglas 
| X 155 

| o18 Hop 

599 Y.I. 

| 10112 Central 


1223 Nat. 


| 71 P.O. Bridgton & 


$243 Bridgton (N 















Thermit, Ltd 27. Martin’s Lane, E.C. Fulmen, London .. ‘ ogg Central 

Tilghman’ 8 Patent Sand Blast Co., Ltd. Broadheath, nr. Manche st er Tilghmans, Altrincham J : 

Thwaites Bros., Ltd. Bradford Thwaites, Bradford ; 345043460 Br’df’rd 
| Universal System of Machine © Moulding ‘& 

Machinery Co., 7, Queen Victoria St., E.C. “* Machimould London ” --| _ 

Walker, I. & T. ncteernens o> _ _ 
| Whittaker, W., & Sons, Ltd. Oldham . Whittakers Engineers, Oldham ..| 83 
Wilkinson, Thos., & Co., Ltd Middlesbrough Blacking, Middlesbro. 419 

— 


MANSFIELD MOULDING SAND. 


As Shipped by us to all parts of the World, 


for Castings of Iron, Brass, Aluminium, &c. 


WRITE STATING CLASS OF WORK TO 


The Standard Sand Co., 
Mansfield, NOTTS. 


Ltd., 
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GOLDENDALE CYLINDER PIG IRON. 


MAKERS: 


GOLDENDALE IRON CO., 


STOKE-ON-TRENT. 








NOTE THE FOLLOWING POINTS— 


. Dense with close grey fracture. 


. Melts hot and exceedingly fluid and will fill every 
corner of your Mould. 


. Easy to Machine. 
. Absolutely sound. 








WE MAKE A SPECIAL QUALITY FOR 


MOTOR CYLINDERS. 


Contractors to the Admiralty, Principal Railway Companies, 
and Engineers at Home and Abroad. 


e ° 
| ( ll 


Selling Agents: WESTOBY & RAWSTRON, 
224, Corn Exchange Buildings, Cathedral St.. MANCHESTER. 
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T. DAVIES & SON, 


Raiway Works, West Gorton, MANCHESTER. 


ON ADMIRALTY LIST. 


Telegrams—‘* TUYERE, MANCHESTER. Nat. Telephone—No. 70, OPENSHAW. 








Specialities | 


FOUNDRY GUPOLAS & LADLES 


ALL TYPES AND SIZES IN STOCK OR PROGRESS. 








LICENSEES and MAKERS of 


Oshorn’s Patent Spark Arrester: 


FOR FOUNDRY CUPOLAS. 





Efficient. Simple in Design. 
Require no Attention. 


Prevent Fire or Damage to Surrounding 
Buildings. 





SAVE THE COST OF FREQUENT CLEANING OF THE 
ROOFS AND GUTTERS. 








THOROUGHLY RELIABLE. 











THE FOUNDRY TRADE JOURNAL. 


OUR BULLETIN _ AUGUST, 1912. 


They Keep Coming Back for More. 


We are specialists in the following manufactures: Chaplets, Studs, 
Nails, Steelwire Brushes, Hair Brushes, Leather Fillet, etc., etc 








SEND FOR SAMPLES AND PRICES OF “REGISTERED” NAILS 


FOUNDRY CUPOLAS & LADLES 


ALL TYPES AND SIZES 





IN STOCK. OR. PROGRESS. 


‘Everything You Need for Your Founcry” 
SUPPLIED. 








CHARLES HALL & Co., 


Telephone : 5814 City. DIXON STREET, 


DANTZIC STREET, 


MANCHESTER. 


Newtown Iron Works. 








FIRE BRICKS « CLAY 


CUPOLA BRICKS. 
BEST QUALITY. 





SWIFT — METALLIC — STOPPING 
British Foundry Cement. 


FOR FILLING UP BLOW HOLES 
IN CASTINGS 


Hf AN ae Neat URN ston 
KING BROTHERBS, IT CAN BE FILED UP 

(STOURBRIDGE) Ltd., er oe — TRIAL TIM 4 
STOURBRIDGE. THE SILENT MACHINE COMPANY. 


SAVILE STREET, SHEFFIELD. 


LESSEES OF DELPH AND TINTERN The 
ABBEY BLACK AND WHITE CLAY. 




















TO MAKERS OF 


CAST IRON BATHS 


IF YOU WANT TO HAVE THE LEAST TROUBLE AND THE BEST RESULTS IN 
YOUR MOULDING AND ENAMELLING DEPARTMENTS USE 


“CARLTON” PATENT BLACKING 
Thomas Wilkinson & Co. Ltd., ain se 


89 Middlesbrough. 








AGENTS FOR “ GLUTRIN.” 











THE FOUNDRY TRADE JOURNAL. 453 


By J. (AMES MORGAN, F C.S., M.S.C.L, C 0 M POU N DS. 
Author of ‘ ‘Quantitative Metallurgical Tables,” &c, 


* Exethhe beg’nner particularly it should prove vaiuatier | | WRITE for FREE Trial Samples, PRICE 
Zon and Coat Trades Record, oh LIST and INSTRUCTION BOOK. 
LONDON CHARLES GRIFFIN & Co., Ltd,, Exeter St, Strand, 
Nothing to equal METALLINE COM- 


POUNDS for treating defective castings, making 
PERMANENT repairs to Engines, Boilers, 


OL Q Q, CKS Tanks, etc., etc., 
CUP A Easily applied, hardens quickly, when hard xpands 


FOR LINING and contracls like i iron. 


ORDINARY AND PATENT Applied as a putty, completely fills up cracks, ewe 


holes, leaks, etc-, and perfectly resists steam, water, 
CUPOLA FURNACES. ‘fire, gas or oil. 


a i bom Co. Sole prop: ietors :— 
eaneage en tetnagetec og > || THE METALLINE CEMENT Co., 
SHIPLEY, Yorks, 


112, Bath Street, GLASGOW. 














SECOND EDITION. Thoroughly Revised. 158, NETT. 


GENERAL FOUNDRY PRACTICE: 


A Practical Handbook for Iron, Steel and Brass 
Founders, Metallurgists, and Students of Metallur gy. 
By A. McWILLIAM, A.R.S.M., and PERCY LONGMUIR, 
“The student of foundry work . needs no other text book . The book 
contains a tremendous amount of information, and is well written.” _ 
Engineering 1 Times. 





In Crown 8vo, Handsome ( Cloth, 1s, 6d, NeTr, 


BLAST FURNACE PRACTICE. 





















































_ 
You have no need to experiment in Foundry Plant. We have bought this experience, and guarantee every- 
thing we offer. Our special catalogue, 

‘‘Miodern Foundry Equipment,” 
contains the best. Contracts completed and duly inspected for H M. Dockyards, include Sheerness, Ports- 
mouth, Devonp~:t, Pembroke, Greenock, 
Gibraltar, Malta, Hongkong, The War 
Office, Crown Agents for the Colonies, 
South Australian Government, The 
Italian and Japanese Navies, English 
Railways, Dock Harbour Boards, South 

American and African Railways. 








The “Perfect” Patent Core Machine. 


Send us your enquiries for :— 


Tilting Furnaces-Oil & Coke Fired, Moulding 
Machines, Core Machines, Sand Mixers, 
Ash Pulverisers & Washers, Mould Driers. 


&c., &c. Glo 


J. W. & C. J. PHILLIPS Ltd. cour 
LONDON. E.C. 
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30 DAYS’ FREE TRIAL. 


SO GREAT IS OUR CONFIDENCE IN 
THE “COVENTRY” PATENT MOULD- 
ING MACHINE’S ABILITY TO SELL 
ITSELF—THAT WE HAVE DECIDED 
TO PLACE SOME OF OUR NEXT 
BATCH IN A FEW APPROVED 
FOUNDRIES FOR $80 DAYS’ FREE 
TRIAL. 








SHOULD YOU LIKE ONE? IF SO 
MAKE EARLY APPLICATION, AND 
SAY THE CLASS. OF CASTINGS 
YOU WISH TO PRODUCE. 


Write direct to the Makers, 


= Britannia: Founnry Co.. 
cox street, COVENTRY. 











FERRO-VANADIUM. *« « *« FERRO-TITANIUM. 
SILICO-MANGANESE {3s/z0 % on & 1 %, 2 %, 3 %, Carbon Maximum. 


FERRO-SILICON Containing 25 %, 50 %, 75 % Silicon. 
FERRO-CHROME 65/70 % Or. & 1 % up to 8/10 % Carbon Maximum. 


ALU MINIUM 98/99 % Purity. /a Notched Bars and Half Round Sticks and Granular. 
WE SUPPLY ALL CLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT & C 40. CHAPEL ST., LIVERPOOL. 


Telegrams: “ PERSISTENT.” Telephone No. 1134 (3 lines). 

















EFFICIENT anD ECONOMICAL HEATING oF FOUNDRY STOVES, 
. . « ANNEALING OVENS, FURNACES, &c. 





R. & G HISLOP, 


Gas Engineers, Underwood House, PAISLEY. 
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ALUMINIUM> 


LIGHT WEIGHT. 
Our Found Leafiet 
sent pa te request— — LOW COST. — 


THE BRITISH EASILY CAST. 


ALUMINIUM 
COMPANY, LTD. 


Ad. Dept, 109, Queen FOR ECONOMIC CASTINGS 


Victoria St, London. 
































WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS, 


COAL DUST, CHARCOAL. PLUMBACO and BLACK-LEAD, CORE CUMS and all Foundry Requisites, and ane 
done so since 1831. 


f. & fl. WALKER, EFFINGHAM miLtLs, ROTHERHAM. 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 


























ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MOULDING 
MACHINES. 





Complete 
Satisfaction 


Guaranteed 











* * 








Standard Wheel Moulding ashine. 
No Loose Parts Liable to be Lost. 


ACCURATE. PORTABLE. CHEAP. 





WRITE FOR PRICB AND PARTICULARS TO 


DUNCAN STEWART & CO.,LTD. 


LONDON ROAD IRONWORKS, GLASCOW, 











Wheels Moulded by this Machine. 
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IMPO 


RTANT TO IRONFOUNDERS. 





MOULDING— 
—MACHINES 


FOR RHPHETITION FOUNDRY WORK: 





Illustration of 


HAND 
PRESS 
MACHINE 


tor 
Small Repetition 
Work, giving rapid 
and Economical 
Production, 





Also Makers 
~ ~ of > * 





Makers also of a 
HAND 
RAMMING 
MACHINE 


where a Deep Lift 





is required. Can 
be Operated by 


UNSKILLED 
LABOUR. 











ROOTS’ “ACME” BLOWERS. 





FULL PARTICULARS FROM— 


Samuelson & Co., Ltd., Banbury, 


ENGLAND. 





SEE OUR ADVERTISEMENT EVERY ALTERNATE MONTH. 
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“* KEITH-BLAGKMAN ” 


SMITH’S HEARTHS. 





FORGE BLOWERS. 





CUPOLA BLOWERS. 





COMPLETE INSTALLATIONS 
FOR THE SMITHY. 





“K-B” SMITH’S HEARTH & BLOWER. “K.B” HIGH-PRESSURE BLOWER. 


JAMES KEITH & BLACKMAN CO, LTD. 
27, FARRINGDON AVENUE, LONDON. 
AND AT MANCHESTER, LEEDS, BIRMINGHAM, NEWOASTLE, GLASGOW, &c. 











PLUMBAGO — CRUCIBLES. 
T. E. MANSERGH. , 


MATERIALS 
EVERY DESCRIPTION OF 


MOULDERS’ REQUISITES . OLSEN 
FO on 
Tes s ; 
HULL’ 





PATENT WOOD, MINERAL and 
COAL DUST BLACKINGS IRONE-BRASS 
MANUFACTURED. FOUNDRIES 
CATALOGUE ON 


Wheathi! ‘APPLICATION. . 
7" Charcoal! Works, SALFORD. 


Parting Powder. 





























GLUTRIN — CORE GUM. 


‘JU0A 2109 XBM 








T. & I. BRADLEY & SONS, LTD., 


Coto Biast PIG IRON 


PIG IRON BRANDS 
Pant Mine. Au. Mine. 


=> > Warm ano Cou Bast. IXL, @ inia&j 


To GUAKANTEED ANALYSIS. 


DARLASTON BLAST FURNACES, 


DARLASTON, SOUTH STAFFS. 
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‘A NEW STEEL BARROW) 


(PATENTED) 


“BRABYS BALANCED BARROW, 


The Handiest and Cheapest Barrow in the market. Specially designed for coal, dross, ashes, etc. Its capacity is 25 per cent. 
greater than the ordinary style, yet it can be wheeled with half the labour, and can be emptied much more quickly. It isa 
perfectly balanced barrow, and a full load can be easily wheeled by a boy. 





NOTE.—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct from the furnace. 


BRABY for high grade STEEL 
pUEETANGE of GAUGESS tow) Wee 
RANGE of WIDTHS 12 60 in, 


BRABY:.. improved wrought STEEL 
BARROWS. B 
UTTERS. 


OGIES,: TRUCKS. 
IPES, &c. 


BRABY for Iron one STEEL 


G 
ROOFS and BUILDINGS. 
BRABY for unbreakable STEEL 
SASHES, CAS: and 
PU $8 ROOFLIGHTS. 


BRA BY caivanised corrugateaS TEEL 


SHEETS : “EMPRESS” & “SUN” BRANDS 


FREDERICK BRABY & Co. Ltd., citing ‘mins, Petershilt’ Road, GLascow. 
Show Rooms and Aluminium Warehouse, 124, St. Vincent Street, Glasgow. 


Rustless Iron, Galvanising and Copper Works, FALKIRK. 


Also at London, Deptford, Liverpool, Bristol, Belfast and Dublin. CONTRACTORS to BRITISH and 
FOREIGN GOVERNMENTS. Teleg:—‘* Braby, Glasgow.” 





L 


FOUNDRY jf fee 
CUPOLAS! f | mare 


TEN Lagat l 
FOUNDRY | ee ee 
LADLES! 


Finest Workmanship and 
Materials. 














These Ladles are manufactured 
by a patented process, each from 
a single steel plate without weld 





s6lbs. of metal only weigh about 
7\bs. each. They are made of all 





capacities from 3olbs. to 6ocwt., 


IT : with or without lips; <— 

SEND for QUOTATIONS are also suitable for chemical oan 

, : metallurgical processes. They 

Our PRICES will interest YOU. far —- Fgh ae 
fi : application to 


CHAS. McNEIL, 


CC aremae” © am 
The DERBY Hagar "ig puri ino ¥" 
BOILER Co., Ltd., 


DERBY. 








S: 


Can also be made in Aluminium. 
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The UNIVERSAL SYSTEM of MACHINE MOULDING 


AND MACHINERY OCO.. Ltd. 
97, Queen Victoria Street, 








Telegraphic Address—“ Machimould, London.” 








Ph. Bonvillain and 
E. Ronceray's Patents 
for Moulding 
Machinery. 





Over 
running now in 
every 
Eurepean Country 
and in America. 


About 150 
in Creat Britain. 


More than 700 in 
Germany. 


Catalogues sent on 
application. 


One of 
our representatives 
will be pleased to call 
by appointment. 








LONDON, 
MOULDING MACHINES. 


Our Standard Size AS Moulding Machine. 


This ts a reversible Pattern Plate, with Stripping Plate of a Railway Carriage Brake Block. 


Output : 15 to 20 Moulds (30 to 40 castings) an hour. Two M 


EC. 


ll details 
e itself, 


tin 


fu 
d output of 


ining 
i the Cas 
itable for your purpose. 


$ 


nts (con 
tter stil 


pri 
be 
the guarantee 


or 
e you 
hine su 


pt of blue 
le 
mac 


m recei 


we wi 


of the castins), 


oO 


en. Round cores in green sand made in the mould itself. 
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The Self-contained 


Standard Sand-Blast Rolling Barrel. 














SIMPLICITY. . ff a AUTOMATIC 


SPEED. . x SAND.LIFT. 
ECONOMY. De oe ABSOLUTELY 
NO DUST. dé ~ fm NO DUST. 


Write for Pamphlet. White for List of Users, 








FRONT VIEW—OPEN, 
showing Sand-hopper, Air Header and Nozzles inside. 


PETER HOOKER, LIMITED, 


Engineers and Iron Founders, Blackhorse Lane, Walthamstow, E.; 
or The Standard Sand-Blast Machine Co., Ltd., Kingsway House, Kingsway, W.C. 





Telegrams :—“ Compressor, Glasg: 
Telephones :—National, 61 Maryhill, “Post Office, 69 Kelvin, 


John Macdonald 


& SON, Limited. 


Pneumatic Engineers, 


WATT ST.,MARYHILL, GLASGOW 





** Ajax” Pneumatic Combined Jolting and 
Power Press Moulding Machine. 





The Machine that is suitable for deep and shallow 
work. 


The Machine that will make a complete mould in a 
few seconds without any hand work, forms the 
sand hardest about the pattern. 


Inquiries and Correspondence Invited. 


JOHN MACDONALD = — P mee Moor Buildings, 
grim Street, Newcastle-on-lyne. ‘a Pneumatic Appliances for 
JOHN MACDONALD & Son, Ltd., Norwich Union British Made ty F d °F 
Chambers, Birmingham. the. Foundry. 
JAMES R. KELLY & Co., Bridge End, Leeds Bridge, Leeds. 
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FOUNDRY | 
PLANT. 


“Rapid” Cupolas 
WITH OR WITHOUT RECEIVERS 
OR DROP BOTTOMS. 


Roots’ Blowers 
FOR ENGINE, BELT, OR 
ELECTRIC DRIVING, 











STEAM HAMMERS, 
FORGE PLANT, 
ROOTS BLOWERS, 
RaPiD” CUPOLAs, 


FOUNDRY PLANT, 
CENTRIFUGAL PUMPS, 
AND FANS. ROS , 
7 


HIGH SPEED ENGINES 


FORCED LUBRICATION Ltd: 
A SPECIALITY. d., 


THE BRADFORD’ PATENT 


Boer FEED Pump. BRADFORD. 


CATALOGUES on APPLICATION. 


‘4 




















LADLES, HOISTS, 
PLATFORMS, 
JIB CRANES, Etc. 











A 








London Office— 


96 & 98, Leadenhall Street, E:C 











THE FOUNDRY TRADE JOURNAL. 


“LADLES” 
Telegrams: mancHester 


. 5. N° 2297 
Telephone: cenrpat” 
MANCHESTER. 








JAMES oe — BRITANNIA WORKS, 
BLACKFRIARS, MMAANCHESTER. 








